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TV-SUBSTITUTED CYAN OGU ANLDINE COMPOUNDS 



CROSS-REFERENCE TO RELATED APPLICATIONS 

Pursuant to 35 USC § 1 1 9(e), this application claims the benefit of prior U.S. 
provisional applications 60/128,667, filed April 9, 1999; and 60/151,807, filed 
August 31, 1999. 



BACKGROUND 

Cancer remains a formidable disease with a high mortality rate in today's society. 
Indeed, cancer is second only to cardiovascular disease as a cause of death, 
killing one out of four people in developed countries. 
10 Cancerous tumors commonly originate from normal cells which transform 

into malignant cells or tumors. The initial tumor growth may be slow and thus 
may be difficult to detect. The growth often becomes more aggressive and 
invasive with time, eventually spreading throughout the whole body and resulting 
in death. 

1 5 Cancer treatment usually includes immunotherapy, surgery, radiation, 

hormones, and chemotherapy. In the past forty years, cancer chemotherapy has 
truly revolutionized the treatment of malignant tumors. Curative treatment has 
been discovered for many of the cancers that affect children and young adults, 
including acute lymphocytic leukemia, Hodgkin's disease, testicular carcinoma, 

20 and many others. However, despite being a powerful method of treating cancer, 
chemotherapy does suffer from a few problems. The most prominent problem is 
the low specificity of the anticancer agents. That is, most anticancer agents do 
not adequately distinguish normal cells from cancer cells. As a result, they often 
carry undesirable serious side effects. Such limitations of conventional 

25 chemotherapies underscore the urgent need for new anticancer agents with high 
antitumor activities and specificity to the cancerous cells. 
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SUMMARY 

An aspect of this invention relates to //-substituted pyridyl 
cyanoguanidine compounds of formula (I): 



5 




2- 
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R 1 is -X , -Y 1 -X 2 -R a -X 3 -Y 2 -X 4 -R b and R 2 is -X s -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d . Each of 
X 1 , X 2 , X 3 , X 4 , X s , X 6 , X 7 , and X 8 , independently, is a bond, or a C,. 6 alkylene 
chain optionally containing a double bond or a triple bond and further optionally 
substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, 
5 nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, 

alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, formyl, 
alkylcarbonylamino, or aminocarbonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 , 
independently, is a bond, -0-, -S-, -SO-, -S0 2 -, -N(R X )-, -CO-, -N(R x )-CO-, -CO- 
NCR")-, -N(R x )-S0 2 -, -S0 2 -N(R x )-, -N(R x )-CO-0-, -0-CO-N(R x )-, -N(R x )-CO- 

1 0 N(Ry)-, -O-CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0- where each of R x and R y , 
independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, haloalkyl, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl. Each of 
R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 

1 5 alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 

alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 

20 aminocarbonyloxy, or alkyloxycarbonylamino. Each of R b and R d , 

independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 

25 alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 

aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino. Each of R 3 and R 4 , independently, is hydrogen, alkyl, 
alkoxy, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, 

30 alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl. A 
is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
. heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 
hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, 
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aminocarbonyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 
alkylsulfonyl. Note that neither R 1 nor R 2 is a hydrogen and at least one of R 1 
and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight chain 
having 4 to 24 chain atoms. 
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Another aspect of this invention relates to a ^-substituted pyridyl cyanoguanidine 
compounds of formula (I), supra . R 1 is -X'-Y'-X 2 -R a -X 3 -Y 2 -X 4 -R b and R 2 is - 
X s -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d . Each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , 
independently, is a bond, or a alkylene chain optionally containing a double 
5 bond or a triple bond and further optionally substituted with alkyl, alkenyl, 
alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, nitro, cyano, cycloalkyl, 
heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, alkylsulfonylamino, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, formyl, alkylcarbonylamino, 
or aminocarbonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 , independently, is a bond, -O-, -S-, 
1 0 -SO-, -S0 2 -, -N(R X )-, -CO-, -N(R x )-CO-, -CO-N(R x )-, -N(R x )-S0 2 -, -S0 2 -N(R x )-, 
-N(R x )-CO-0-, -0-CO-N(R x )-, -N(R x )-CO-N(R y )-, -O-CO-, -CO-O-, -0-S0 2 -, or 
-S0 2 -0- where each of R x and R y , independently, is hydrogen, alkyl, 
hydroxylalkyl, amino, cyano, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, aralkyl, or heteroaralkyl. Each of R a and R c , independently, is a bond, 
15 or cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, or 

heteroaryl, optionally substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, 
halo, haloalkyl, amino, aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, 
aralkoxy, heteroaralkoxy, alkylcarbonyloxy, alkyloxycarbonyl, 
20 arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, formyl, 

aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino. Each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
25 heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
30 alkyloxycarbonylamino. R 3 is hydrogen, alkyl, alkoxy, cycloalkyl, 

heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl. R 4 is a C,^ alkylene 
chain in which the terminal carbon atom not bonded to the guanidinyl nitrogen 
atom is bonded to a carbon chain atom of X s or X 6 , or a nitrogen chain atom of 
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Y 3 , thereby forming a ring which is optionally substituted with alkyl, cycloalkyl, 
heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 
hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, nitro, cyano,' 
aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
5 alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, oxo, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, 
aminosulfonyl, aminocarbonyloxy, or alkyloxycarbonylamino. A is hydrogen, 
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 

1 0 hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 

alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, 
aminocarbonyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 
alkylsulfonyl. Note that neither R 1 nor R 2 is a hydrogen and at least one of R' 
and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight chain 

1 5 having 4 to 24 chain atoms. 

A further aspect of this invention relates to //-substituted pyridyl 
cyanoguanidine compounds of formula (H): 




(II 



R| is -X'-Y'-X 2 -R^X 3 -Y 2 -X 4 -R" and R 2 is -X 5 -Y 3 -X 6 -R<-X 7 -Y 4 -X 8 -R<i. Each of 
X 1 , X 2 , X 3 , X 4 , X s , X 6 , X 7 , and X 8 , independently, is a bond, or a C,_ 6 alkylene 
chain optionally containing a double bond or a triple bond and further optionally 
substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, 
nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, 
alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, formyl, 
alkylcarbonylamino, or aminocarbonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 
independently, is a bond, -O-, -S-, -SO-, -S0 2 -, -N(R*)-, -CO-, -N(R*)-CO- -CO- 
NCR*)-, -N(R*)-SO r , -S0 2 -N(R*)-, -N(R*)-CO-0-, -0-CO-N(R*)-, -N(R*)-CO- 
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N(R>>, -O-CO-, -CO-O-, -O-SO2-, or -S0 2 -0- where each of R* and R y , 
independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, haloalkyl, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl. Each of 
R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
5 cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 

10 formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino. Each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 

15 aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino. R 3 is 



where the pyridine ring is bonded to R 1 and A is H, alkyl, alkenyl, alkynyl, 
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, 

25 aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, carboxyl, halo, 
haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, aminocarbonyl, alkylsulfonylamino, 
aminoisulfonyl, sulfonic acid, or alkylsulfonyl. R 4 is hydrogen, alkyl, alkoxy, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, 

30 alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl. 



20 




or 
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Note that neither R> nor R 2 is a hydrogen and at least one of R' and R 2 contains a 
cyclic moiety having 3 to 20 ring atoms or a straight chain having 4 to 24 chain 
atoms. 

A still further aspect of this invention relates to a ^-substituted pyridyl 
5 cyanoguanidine compounds of formula (II), supra . R> i s -X'-Y'-X 2 -R a -X 3 -Y 2 - 
X 4 -R"; and R 2 is -X 5 -Y 3 -X 6 -R=-X 7 -Y 4 -X 8 -R"; in which each of X 1 , X 2 , X 3 , X 4 , X 5 , 
X 6 , X 7 , and X 8 , independently, is a bond, or a C,. 6 alkylene chain optionally ' 
containing a double bond or a triple bond and further optionally substituted with 
alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, carboxyl, amino, nitro, cyano, 
1 0 cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aminosulfonyl, alkylsulfonylamino, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, formyl, alkylcarbonylamino ' 
oraminocarbonyl. Each of Y 1 , Y 2 , Y 3 , and Y 4 , independently, is a bond -O- -S- 
-SO-, -S0 2 -, -N(R X )-, -CO-, -N(R*)-CO-, -CO-N(R*)-, -N(R*)-S0 2 -, -S0 2 -N(R*)-' 
-N(R*)-CO-0-, -0-CO-N(R*)-, -N(R*)-CO-N(RV)-, -O-CO-, -CO-O-, -0-S0 2 -, or 
1 5 -S0 2 -0- where each of R x and R* independently, is hydrogen, alkyl, 

hydroxylalkyl, amino, cyano, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, 
heteroaryl, aralkyl, or heteroaralkyl. Each of R* and R°, independently, is'a bond, 
or cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, or 
heteroaryl, optionally substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, 
20 heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, ' 
halo, haloalkyl, amino, aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, 
aralkoxy, heteroaralkoxy, alkylcarbonyloxy, alkyloxycarbonyl, 
arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, formyl, 
aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
25 aminocarbonyloxy, or alkyloxycarbonylamino. Each of R b and R d , 

independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
30 alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 

aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino. R 3 is 
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where the pyridine ring is bonded to R 1 and A is hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, 
5 heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, 
carboxyl, halo, haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, 
alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminocarbonyl, 
alkyl sulfonylamino, aminoisulfonyl, sulfonic acid, or alkylsulfonyl. R 4 is a C w 
alkylene chain in which the terminal carbon atom not bonded to the guanidinyl 

10 nitrogen atom is bonded to a carbon chain atom of X 5 or X 6 , or a nitrogen chain 
atom of Y 3 , thereby forming a ring which is optionally substituted with alkyl, 
cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, 
hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, nitro, 
cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 

1 5 alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, oxo, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, 
aminosulfonyl, aminocarbonyloxy, or alkyloxycarbonylamino. Note that neither 
R 1 nor R 2 is a hydrogen and at least one of R 1 and R 2 contains a cyclic moiety 
having 3 to 20 ring atoms or a straight chain having 4 to 24 chain atoms. 

20 Set forth below are some examples of //-substituted pyridyl cyanoguanidine 

compounds of formula (I) and formula (D): 4-(^-(6-(4-chloro-phenoxy)-hexyl)- 
//'-cyano-guanidino)-l -methyl -pyridinium, iodide; ^-(6-(4-chloro-phenoxy)- 
hexyl)- //-) 1 -(2-hydroxy-ethyl)-pyridin-4-yl)-^"-cyano-guanidine; 4-()y-(4-(5- 
dimethylamino-naphthalene- 1 -sulfonylamino)-benzyl)- yy'-cyano- 

25 carbamimidoylmethyl)-l -methyl -pyridinium iodide; 5-dimethylamino- 

naphthalene-1 -sulfonic acid (4-(//-cyano-//'-(l -methyl- 1 //-pyridin-4-ylidene)- 
guanidinomethyl)-phenyl)-amide; //-(6-(4-chloro-phenoxy)-hexyl)-;y'-cyano-/v"- 
(1 -methyl- 1 //-pyridin-4-ylidene)-guanidine; and //-(6-(4-chloro-phenoxy)- 
hexyl)-^'-(l-(2-hydroxy-ethyl)-l//-pyridin-4-ylidene)-^"-cyano-guanidine. 
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It should be recognized that the counterion of the positively charged N - 
substituted pyridyl cyanoguanidine compound of formula (I) is not shown in that 
formula itself. A counterion of a compound of formula (I) can either be an 
internal counterion or an external counterion. The term "internal counterion" 
5 refers to an anion which is a part of the compound, e.g., a carboxylate substituent. 
By contrast, "external counterion" refers to an anion that is associated with the 
compound via non-covalent bonding, e.g., electrostatic interaction. Some 
examples of such an external counterion are sulfate, pyrosulfate bisulfate, sulfite, 
bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate, 
1 0 metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 
decanoate, caprylate, acrylate, formate, isobutyrate, caprate, heptanoate, 
propiolate, oxalate, malonate, succinate, suberate, sebacate, fumarate, and 
maleate. 

A salt of a compound of formula (II) is also within the scope of this 
1 5 invention. A salt of this compound can be formed between a negatively charged 
substituent (e.g., carboxylate) and a cationic counterion (e.g., sodium ion, 
potassium ion, magnesium ion, calcium ion, unsubstituted or substituted 
ammonium ion such as tetramethyl ammonium ion or diisopropylethyl 
ammonium ion); or between a positively charged substituent (e.g., amino) and an 
20 anionic counterion as listed above. 

Note that two adjacent substituents on the pyridine ring can join together 
to form a 4- to 7-membered cyclic moiety together with the two atoms to which 
the substituents are bonded. For example, substituents bonded to the nitrogen 
ring atom and the 2-carbon atom of the pyridine ring, or substituents bonded to 
25 the 2- and the 3-carbon atoms of the pyridine ring can join together to form a 
cyclic moiety. The cyclic moiety can be cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl. Heteroatoms such as 
nitrogen, oxygen, and sulfur can be included in the cyclic moiety. 
A compound of formula (I) or (II) of this invention may contain chiral carbon 
atoms. The optical isomers or diastereoisomers of a compound of this invention 
are all within the scope of this invention. 

At least one of R 1 and R 2 of the compounds of formula (I) or formula (II) 
is required to contain a cyclic moiety having 3 to 20 ring atoms or a straight chain 
having 4 to 24 chain atoms. As used herein, a cyclic moiety is cycloalkyl, 



30 
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heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl. A cyclic 
moiety can also be fused rings and can be formed from two or more of the just- 
mentioned groups. Examples of such a cyclic moiety include cyclopropyl, 
cyclohexyl, piperidinyl, morphilinyl, cyclooctenyl, pyranyl, phenyl, pyridinyl, 
5 benzofuryl, fluorenyl, dibenzocyclo-heptenyl, dihydro-dibenzoazepine, 7H- 
pyrazino[2,3-c]carbazole, or 9,1 0-dihydro-9, 1 0-[2]butenoanthracene. 
A straight chain refers to a hydrocarbon chain which may contain one or more 
(e.g., 1-12) double or triple bonds and may also contain heteroatoms such as 
nitrogen, oxygen, or sulfur in the chain itself. For example, R 1 can be 3- 

10 methyloctyl which has a straight chain containing 8 chain atoms. 

Note that in some N-substituted pyridyl cyanoguanidine compounds of 
this invention, the terminal carbon atom of R 4 that is not bonded to the guanidinyl 
nitrogen atom can be bonded to a carbon chain atom of X 5 or X 6 , or a nitrogen 
chain atom of Y 3 . A chain atom is an atom on the main chain of a N-substituted 

15 pyridyl cyanoguanidine compound, i.e., the chain that connects R 1 and R 2 . For 
example, if R 4 is a C 2 alkylene chain and X 5 is a C 3 alkylene chain, the teminal 
carbon atom of R 3 not bonded to the guanidinyl nitrogen atom can be bonded to 
the C 3 carbon atom of X 1 , thereby forming a piperidine ring. 

As used herein, alkyl is a straight or branched hydrocarbon chain 

20 containing 1 to 12 carbon atoms. Examples of alkyl include, but are not limited 
to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 
2-methylhexyl, 3-ethyloctyl, and 4-ethyldecyl. 

The terms "alkenyl" and "alkynyl" refer to a straight or branched hydrocarbon 
chain containing 2 to 12 carbon atoms and containing one or more (e.g., 1-6) 

25 double or triple bonds, respectively. Some examples of alkenyl and alkynyl are 
allyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-butynyl, 2-pentynyl and 2-hexynyl. 
As used herein, a C,_ 6 alkylene chain is a divalent hydrocarbon chain containing 
1-6 carbon atoms. For example, a Cj alkylene chain and a C 2 alkylene chain refer 
to a methylene and an ethylene group, respectively. 

30 By cycloalkyl is meant a cyclic alkyl group containing 3 to 8 carbon 

atoms. Some examples of cycloalkyl are cyclopropyl, cyclopentyl, cyclohexyl, 
cycloheptyl, adamantyl, and norbomyl. Heterocycloalkyl is a cycloalkyl group 
containing 1 -3 heteroatoms such as nitrogen, oxygen, or sulfur. Examples of 
heterocycloalkyl include piperidinyl, piperazinyl, tetrahydropyranyl, 
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tetrahydrofuryl, and morpholinyl. Cycloalkenyl is a cycloalkyl group containing 
one or more (e.g., 1-3) double bonds. Examples of such a group include 
cyclopentenyl, 1,4-cyclohexa-di-enyl, cycloheptenyl, and cyclooctenyl groups. 
By the same token, heterocycloalkenyl is a heterocycloalkyl group containing one 
or more double bonds. 

As used herein, aryl is an aromatic group containing 6-12 ring atoms and 
can contain fused rings, which may be saturated, unsaturated, or aromatic. 
Examples of an aryl group include phenyl, naphthyl, biphenyl, phenanthryl, and 
anthracyl. Heteroaryl is aryl containing 1-3 heteroatoms such as nitrogen, 
oxygen, or sulfur. Some examples of heteroaryl are pyridyl, furanyl, pyrrolyl 
thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl, benzofuranyl, and benzthiazolyl. 
Note that an amino group can be unsubstitued, mono-substituted, or di- 
substituted. It can be substituted with groups such as alkyl, cycloalkyl, 
heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl. Halo refers to fluoro, 
chloro, bromo, or iodo and heteroatom refers to nitrogen, oxygen, or sulfur. 
N-substituted pyridyl cyanoguanidine compounds of this invention were found to 
possess an unexpectedly low toxicity. Other features or advantages of the present 
invention will be apparent from the following detailed description of several 
embodiments, and also from the appending claims. 

DETAILED DESCRIPTION 

A compound of formulas (I) can be prepared from a pyridyl 
cyanoguanidine having a pyridine ring with an unsubstituted nitrogen ring atom 
(i.e., compound (iii) below). Compound (iii) can be prepared by a number of 
methods. 

Referring to the schemes below, two methods ( 1 ) and (2) are described. Each of 
these methods employ a common starting material, S -methyl -^-cyano-y- 
pyridylisothiourea or compound (i) below. For preparation of compound (i), see 
Schou et al., Bioorganic & Medicinal Chemistry Letters, 7(24) 3095-3100 ' 
(1997). 

In the synthetic scheme of method ( 1 ), the definitions of R 3 , R 4 , R', Rd, 
X 5 , X 6 , X 7 , X 8 , Y 3 , and Y 4 have been provided above. Compound (i) is first 
coupled with a primary amine or a secondary amine, NH(R 4 )-X 5 -Y 3 ', to yield an 
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intermediate, compound (ii), which is then coupled with X 6 '-R c -X 7 -Y 4 -X 8 -R d to 
yield the desired pyridyl cyanoguanidine compound. Secondary amines include 
cyclic amines such as substituted piperidinyl or piperazinyl. Note that Y 3 ' and X 6 ' 
are functionalities which, upon reacting with each other, yield moieties of Y 3 and 
5 X 6 , respectively. For example, if the desired Y 3 moiety is an amide, it can be 
formed by reacting an amine group (Y 3 ) with a carboxyl group (X 6 ) in the 
presence of a common coupling reagent such as benzotriazol-1- 
yloxytris(dimethylamino)-phosphonium hexafluorophosphate (BOP) or Q-benzo- 
triazol-l-yl-/y/;jv,A^',A^^ teframeth y luroIuum hexafluorophosphate (HBTTJ). The 
10 scheme below also includes conditions of the coupling reaction in which five 

other Y 3 moieties, i.e., sulfonamide, urea, oxygen, amino, and sulfur linkages, are 
formed. 



15 Method (1) 




a) Triethylamine, (4-dimethylamino)pyridine, pyridine, 60 °C (6-12 hours) 

b) Triethylamine, (4-dimethylamino)pyridine, ethanol, 60 °C (4 hours) 
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a) Y 1 = amide 

b) Y 1 = sulfoamide 

c) Y 1 = urea 

d) Y 1 = -O- 

e) Y 1 = amino 



a) Diisopropylethylamine, benzotriazoH-yloxy- 
tempSre an,in ° )Ph0SPh0niUn1, dimeth y |fon ™niide. room 

b) Pyridine, room temperature 

temSS 1 '" 6 ' dimeth y lformamide . tetrahydrofuran. room 
te > m T SS! e /,amine ' dto ^^*«ytoto. tetrahydrofuran. room 
rLX^T*™^ 9ladal aC6tiC aCid ' tetrahydrofuran. 
f) Sodium hydroxide. Aliquat 336. tetrahydrofuran. room temperature 

Alternatively, compound (i) can be first coupled with NH(R 4 )-X 5 -Y 3 -X 6 - 
R c -X 7 -Y 4 ' to form an intermediate, which then reacts with X 8 '-R d to form a 
pyridyl cyanoguanidine compound of this invention. Similar to Y 3 ' and X 6 ", Y 4 ' 
and X 8 ' are functionalities, upon reacting with each other, yield moieties of V 4 
and X 8 , respectively. 

The scheme below shows an alternative method of preparing compound 
(in). According to method (2), NH(R 4 )-X 5 -Y 3 ' first reacts with X 6 '-R c -X 7 -Y 4 -X 8 - 
R d to form an intermediate NH(R 4 )-X 5 -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d , which, in turn, is 
coupled with compound (i) to form compound (iii). 



" 14- 



WO 00/61559 



PCT/US00/09169 



Method (2) 




Compounds of formula (iii) in which R c is a nitrogen-containing cyclic 
moiety, e.g., piperidinyl or imidazolyl, can be prepared by reacting NH(R 4 )— X 5 - 
Y 3 -X 6 -R c with X 7 '-Y 4 -X 8 -R d to form an intermediate NH(R 4 )-X 5 -Y 3 -X 6 -R C -X 7 - 
Y 4 -X 8 -R d before further reacting with compound (i). For example, X 7 can 
contain a leaving group, e.g., -CI, and undergo a substitution reaction with R c , 
e.g., piperidine, to yield the desired intermediate, which can further react with 
compound (i) to form compound (iii) . 

Compound (iii) then undergoes a substitution reaction with an electrophile 
to yield a compound of formula (I). An example is shown below in which 
compound (iii) is methylated by reacting with methyl iodide at an elevated 
temperature, e.g., 80-100°C. 




,6^ \ X ,/ T \ X ,,/ 



20 



Compound (iii) can also undergo an amination reaction to form a 
compound of formula (I). See Org. Syn. Coll. Vol. V, 43 (1973) and Example 5 
below. 
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A compound of formula (II) can also be prepared from compound (iii), 
supra- An additional base, e.g., sodium hydride, is needed to be present in the 
reaction. For example, if a methylated 4-pyridyl cyanoguanidine compound of 
formula (II) is desired, it can be prepared as depicted in the following reaction. 
Note that under acidic conditions, the compound of formula (II) can be reversibly 
converted to a compound of formula (I). 




CH3 N /==N. 

T 



Y 




Formula (II) 



Note that appropriate protecting groups may be needed to avoid forming 
side products during the preparation of a pyridyl cyanoguanidine compound. For 
example, the amino group of NH(R 4 )-X 5 -Y 3 ' can be first protected by a suitable 
ammo protecting group such as trifluoroacetyl or /£rr butoxycarbonyl prior to 
coupling with X*-R«-X'-Y«-X«-R'. See, e.g., T. W. Greene, "Protective Groups 
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in Organic Synthesis," John Wiley & Sons, Inc., New York (1981), for more 
amino protecting groups. 

An /^substituted pyridyl cyanoguanidine of formula (I) or (II) can be 
purified by methods such as crystallization. 
5 The /^-substituted pyridyl cyanoguanidines of both formula (I) and 

formula (II) can be used as antitumor agents. However, they display different 
pharmacokinetics properties. In general, a compound of formula (IT), when 
administered orally, has a slower absorption rate into plasma as compared with 
the corresponding compound of formula (I). In other words, a compound of 

1 0 formula (IT) has a longer blood clearance time than its counterpart of formula (I). 
It should be noted that a compound of formula (IT) is converted to a compound of 
formula (I) under acidic conditions, e.g., in the stomach. 

A pharmaceutical composition containing an effective amount of /y- 
substituted pyridyl cyanoguanidine compound of formula (I) or formula (H) of 

1 5 this invention is also within the scope of this invention. Some examples of 

tumors which can be treated by this pharmaceutical composition are leukemia, 
lung cancer, colon cancer, CNS cancer, melanoma, ovarian cancer, cervical 
cancer, renal cancer, prostate cancer, and breast cancer. The use of such a 
compound of formula (I) or (IT) for the manufacture of a medicament for treating 

20 the above-mentioned tumors is also within the scope of this invention. Still 

another aspect of this invention is a method of treating tumor by administering to 
a patient such a pharmaceutical composition containing an effective amount of a 
compound of formula (I), or a compound of formula (II) or its salt. An effective 
amount is defined as the amount which is required to confer a therapeutic effect 

25 on the treated patient, and is typically determined based on age, surface area, 

weight, and condition of the patient. The interrelationship of dosages for animals 
and humans (based on milligrams per meter squared of body surface) is described 
by Freireich et al., Cancer Chemother. Rep. 1966, 50, 219. Body surface area 
may be approximately determined from height and weight of the patient. See, 

30 e.g., Scientific Tables, Geigy Pharmaceuticals, Ardley, New York, 1970, 537. 

An effective amount of a compound of formula (I) or (IT) can range from about 1 
mg/kg to about 150 mg/kg. Effective doses will also vary, as recognized by those 
skilled in the art, dependant on route of administration, excipient usage, and the 
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possibility of co-usage with other therapeutic treatments including use of other 
antitumor agents and radiation therapy. 

The pharmaceutical composition may be administered via the parenteral 
route, including orally, topically, subcutaneously, intraperitoneally, 
intramuscularly, and intravenously. Examples of parenteral dosage forms include 
aqueous solutions of the active agent, in a isotonic saline, 5% glucose or other 
well-known pharmaceutically acceptable excipient. Solubilizing agents such as 
cyclodextrins, or other solubilizing agents well-known to those familiar with the 
art, can be utilized as pharmaceutical excipients for delivery of the therapeutic 
compounds. 

A compound of formula (I) or (II) of this invention can be formulated into 
dosage forms for other routes of administration utilizing conventional methods. 
For example, it can be formulated in a capsule, a gel seal, or a tablet for oral 
administration. Capsules may contain any standard pharmaceutically acceptable 
materials such as gelatin or cellulose. Tablets may be formulated in accordance 
with conventional procedures by compressing mixtures of a compound of 
formula (I) or (II) with a solid carrier and a lubricant. Examples of solid carriers 
include starch and sugar bentonite. The compound of formula (I) or (II) can also 
be administered in a form of a hard shell tablet or a capsule containing a binder, 
e.g., lactose or mannitol, a conventional filler, and a tableting agent. 
The antitumor activity of a compound of formula (I) or (II) can be evaluated by 
MTS colorimetric assay (see Example 90 below). Results obtained by using cell 
lines of various types of rumors are compared with those obtained by using cell 
lines of normal cells in this assay. Viability of the cells in each cell line is 
estimated by measuring the cellular conversion of a tetrazolium salt after 
incubating the cells in a solution containing a test compound in a 96 well plate. 
IC 50 values obtained by using an identical test compound on normal cells and 
cells of a particular tumor cell line are compared and their ratio (IC™ , Il/IC 

, . j. , normal cell' ■"-'50 

cancer ceil) indicates the cancer selectivity of that test compound. The higher the 
ratio, the higher the selectivity of the test compound towards that particular type 
of cancer cell. 

The antitumor activity of a pyridyl cyanoguanidine compound of this 
invention can also be evaluated by in vivo testing, e.g., human tumor xenograft 
regression assays. Animals bearing established tumors are treated with a test 
" 18- 
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compound for a three-week period. The growth of the tumors and the general 
health of the animal are monitored during the three-week treatment and for two 
more weeks after treatment to determine if tumor regrowth occurs. See Example 
91 below. 



preliminary sub-acute toxicity study and acute toxicity study. See Examples 92 
and 93 below. 

The following specific examples, which describe syntheses and biological 
testings of compounds of formula (I) or (II) of this invention, are to be construed 
10 as merely illustrative, and not limitative of the remainder of the disclosure in any 
way whatsoever. 

In the following examples, 'H nuclear magnetic resonance spectra were 
recorded on a Varian Mercury 300 MHz spectrometer and ES mass spectra were 
recorded on a Finnigan Navigator mass spectrometer. 
1 5 Without further elaboration, it is believed that one skilled in the art can, based on 
the description herein, utilize the present invention to its fullest extent. The 
following specific examples, which described syntheses, screenings, and 
biological testings of various compounds of this invention, are therefore, to be 
construed as merely illustrative, and not limitative of the remainder of the 
20 disclosure in any way whatsoever. All publications recited herein, including 
patents, are hereby incorporated by reference in their entirety. 
Example 1 



1 -Methoxycarbonylmethyl-4-(/i/- 
cyano-^" -(naphthalene- 1 -sulfonylamino)- 
25 benzyl)-guanidino)pyridium chloride (SBR-2 1-2808) 

In this example, the desired product, which is a compound of formula (I), was 
prepared via an intermediate, naphthalene- 1 -sulfonic acid (4-(y-cyano-/v"- 
pyridin-4-yl-guanidinomethyl)-phenyl)-amide. This intermediate was prepared in 
accordance with method (1) as described above. 
30 jv*-(4-Amino-benzyl)-7/-cyano-7/'-quinolin-5-yl-guanidine (400 mg, 1.50 

mmol) and 1-naphthalenesulfonyl chloride (340 mg, 1.50 mmol) were combined 
in pyridine (15 mL). An exothermic reaction occurred and the suspension 
became homogeneous. This solution was shaken at room temperature for 1 2 
hours. The reaction mixture was then diluted with ethyl acetate (80 mL) and 



5 



The toxicity of a compound of this invention can be evaluated by 
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washed with water (30 mL x 3). The organic phase was dried over anhydrous 
sodium sulfate. The solvent was removed in vacuo and the residue was purified 
by HPLC (yield = 1 50 mg). 

A reaction vial was charged with naphthalene- 1 -sulfonic acid (4-Ov*- 
cyano-y-pyridin-4-yl-guanidinomethyl)-phenyl)-amide (40 mg, 0.087 mmol), 
1,4-dioxane (1 ml), and methyl chloroacetate (77 ul, 0.87 mmol). The vial was 
placed under an atmoshpere of dry nitrogen, capped and heated with stirring in an 
oil bath at 100 O'C for 4.5 hours. After cooling to room temperature, the reaction 
mixture was diluted with ether (5 ml) and allowed to stir for 20 minutes. The off- 
white solids which formed were collected by vacuum filtration, rinsed with ether 
(1 5 ml) and air-dried to give 47 mg of the desired product. ! H NMR (DMSO-j6, 
ppm): 1 1.5 (bs, 1H), 10.85 (s, 1H), 9.1 (bs, 1H), 8.4 (d, 1H), 8.46 (bs, 2H), 8.2 (d, 
2H), 8.05 (d, 2H), 7.55-7.8 (m, 3H), 7.45 (bs, 2H), 7.15 (d, 2H), 7.05 (d, 2H), 5.4 
(s, 2H), 4.4 (s, 2H), 3.75 (s, 2H). MS (cald): 529.9; (measured): 529.9. 

Example 2 

l-(2-^romo-allyl)-4-Qv ) -(6-(4-chloro-phenoxy)-hexyl)- 
7V"-cyano-guanidino)-pyndinium; bromide (SBk-2 1-2 802) 

The title compound, which is of formula (I), was prepared via an 
intermediate, A ^-(6-(4-chloro-phenoxy)-hexyl)- A /-ethyl-V'-pyridin-4-yl- 
guanidine. 

6-(4-Chloro-phenoxy)-hexylamine hydrobromide (3.40 g, 1 1 mmol) was 
dissolved in pyridine (8 mL). Triethylamine ( 2.8 mL, 20 mmol) was added 
followed by (4-dimethylamino)pyridine (5.0 mg, 0.04 mmol). The reaction 
mixture was stirred at 60° C for 1 8 hours. After cooling to room temperature, 
the reaction mixture was diluted with diethyl ether (100 mL). The resulting 
precipitate was collected by filtration and washed with diethyl ether. The crude 
product was recrystalized from methanol to give ^-(6- 
(4-chloro-phenoxy)-hexyl)- / /-ethyl-y-pyridin-4-yl-guanidine as a white 
crystalline solid in 88% yield. 

In another reaction vial, ^-(6- 
(4-chloro-phenoxy)-hexyl)-V-ethyl-y-pyridin-4-yl-guanidine (40 mg, 0.1 1 
mmol), toluene (2 mL), and 2,3-dibromopropene (140 uL, 1 .1 mmol) were added. 
The vial was placed under an atmosphere of dry nitrogen, capped and heated with 
-20- 
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stirring in an oil bath at 100* iC for 4.5 hours. After cooling to room 
temperature, the reaction mixture was diluted with ether (10 mL) and allowed to 
stir for 20 minutes. The off-white solids which formed were collected by vacuum 
filtration, rinsed with ether (25 mL) and air-dried to give 57 mg of the desired 
5 product. 'H NMR (DMSO-</6, ppm): 8.9 (bs, 1H), 8.6 (d, 2H), 7.6 (bs, 2H), 7.30 
(d, 2H), 6.95 (d, 2H), 6.26 (s, 1H), 5.95 (s, 1H), 5.4 (s, 2H), 3.95 (t, 2H), 1.3-1.8 
(m, 8H). MS (cald): 492; (measured): 492. 

Example 3 

1 0 ;y-(6-(4-Chloro-phenoxy)-hexyl)- //-cyano-//'- 

(1-methyl-l //-pyridin-4-ylidene)-guanidine (SBR-1 1-3552) 

In this example, the title compound, which is of formula (II), was 
prepared directly via the corresponding pyridyl cyanoguanidine (with a non- 
alkylated pyridyl nitrogen atom). 

15 In a dry reaction vial under a nitrogen atmosphere with magnetic stirring, 

//-(6-(4-chloro-phenoxy)-hexyl)-//-ethyl-V-pyridin-4-yl-guanidine (400 mg, 
1 .08 mmol) was dissolved in 4 mL of dry DMF and sodium hydride (60% in 
mineral oil, 48 mg, 1 .3 mmol) was added. After stirring at room temperature for 
2 hours, the reaction mixture was cooled to 0°C and methyl iodide (80 ui, 1 .3 

20 mmol) was added dropwise. The reaction mixture was then stirred at 0°C for 1 .5 
hours, and at room temperature for a further 2 hours. The reaction mixture was 
then diluted with 40 mL of water. The white solids which formed were collected 
by vacuum filtration and rinsed with water (80 mL). The solid was dried in 
vacuo to give the desired product (375 mg). 'H NMR (DMSO-</6, ppm): 7.5-7.8 

25 (2d, 2H), 7.32 (d, 2H), 6.96 (d, 2H), 6.7 (bs, 0.5H), 6.18 (s, 1.5H), 3.95 (bs, 2H), 
3.6 (s, 3H), 3.1 (m, 2H), 1.2-1.8 (m, 8H). 

Example 4 

//-( 1 -(2-Bromo-allyl)- 1 //-pyridin-4-ylidene] - rf-(6- 
30 (4-chloro-phenoxy)-hexyl)-7v"-cyano-guanidine (SBR-2 1-2842) 

In this example, the title compound, which is of formula (H), was 
prepared via its corresponding compound of formula (I), i.e., SBR-2 1-2802, see 
Example 2 above. 

In a round bottom flask with magnetic stirring l-(2- 
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bromo-allyl)-4-0/-(6-(4-chloro-phenoxy)-hexyl)-^"- 

cyano-guanidino)-pyridinium; bromide (20 mg, 0.03 mmol) is suspended in 
tetrahydrofuran (0.5 ml) and 2 M aqueous sodium hydroxide (0.04 mL, 0.08 
mmol) solution is added. The solution becomes homogeneous and is allowed to 
5 stir at room temperature for 30 minutes. Ethyl acetate (5 mL) is added and the 
reaction mixture is washed with water (5 mL), dried over sodium sulfate and 
filtered through a plug of silica gel with ethyl acetate (20 mL). Concentration in 
vacuo gives 12.2 mg (74%) of the desired product. 'H NMR (DMSO-^6, ppm) 
7.65 (bs, 1H), 7.54 (d, 1H), 7.30 (d, 2H), 6.94 (d, 2H), 6.17 (d, 1H), 6.01 (bs 1H), 
10 5.78 (bs, 1H), 4.81 (bs, 1H), 3.95 (bs, 2H), 3.10 (m, 2H), 1.70 (m, 2H), 1.4-1.2 
(m, 8H). MS (cald): 489.11; (measured): 490.1. 

Example5 

//-( 6 -(4-Chloro-phenoxy)-hexyl)-^'-cyano- 

15 V-(l-ammo-pyndm-4-yl>guanidine (SBR-1 1-3724) 

In a reaction flask with magnetic stirring ;y-[6-(4-Chloro-phenoxy)- 
hexyl]-V-ethyl-y-pyridin-4-yl-guanidine (115 mg, 0.3 mmol), hydroxylamine- 
O-sulfonic acid (36 mg, 0.3 mmol), and potassium carbonate (102 mg, 0.73 
mmol) were combined in 3 ml of water. The mixture was heated to 85°C for 15 

20 hours at which time a further 50 mg (0.4 mmol) of hydroxylamine-O-sulfonic 
acid was added and heating was continued for 2 more hours. The solvent was 
removed in vacuo and the resulting material was taken up in 10 ml of ethanol. 
The solids were removed by vacuum filtration and the filtrate was evaporated to 
give the pure product in 60% yield. 'H NMR (DMSO-^6, ppm) 7.60-7.80 (d, 

25 2H), 7.35 (d, 2H), 6.90 (d, 2H), 6.6 (d, 2H), 3.95 (bs, 2H), 3.2 (m, 2H), 1.4-1.8 
(m, 8H). 

In the table below, the columns "NMR," "Mass (Cald)," and "M" refer to 
'H nuclear magnetic resonance data, the calculated mass, and the measured mass 
of the named compound in each of Examples 6-89. 
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Examples 6-89 

In the following examples, the identification codes, compound names, 
NMR and mass data, and the charged/neutral form (i.e., formula ©/formula (IT)) 
are shown in the table below. Note that some of the compounds have not been 
5 fully characterized. 
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Example 


Compound ID 




NMR " 


Mass (Cald) 


M 


hormula 




SBR-11-353T 


'*-WH°-(.*->~nloro-pnenoxy)- 
hexyl)-7/'-cyano-guanidino)- 
1 -methyl-pyridinium; iodide 


(UMSU-rffa, ppm): WX (bs, 1H), - 
8.9 (s, 1H), 8.56 (d, 2H), 7.54 (bs. 
2H), 7.30 (d, 2H), 6.94 (d, 2H), 
4.11 (s, 3H), 3.95 (t, 2H), 1.3-1.8 
(m, 8H) 


3K6.2 


386.2 


(1) 


7 


SJUR-1 1-3701 


(4-0s/-)M4-Uhloro- 
phenoxy)-h exyl)-^"-cyano- 
guanidino)-pyridin-l -yl)- 
acetic acid methyl ester 


(UMSU-A ppmj: ».U (bs, 1H), 
8.5 (d, 2H), 7.54 (bs, 2H). 7.32 (d, 
2H), 6.96 (d, 2H), 5.4 (s, 2H), 3.9 
(t, 2H), 3.8 (s, 3H), 1.2-1.8 (m,8H) 


444.1 


-444.1 ■ 


(I) 


8 


SHR-ll-370r 


hexyl)-^-) 1 -(2-hydroxy- 
ethyl)-pyridin-4-yI)-/v"- 
cyano-guanidine 


(UMSU-,/6, ppm): IU.8(bs, IHJ, 
8.76(bs, 1H), 8.6(d, 2H). 7.56(bs, 
2H), 7.5 l(d, 2H), 6.94(d, 2H), 
5.2(bs, 1H), 4.42(1, 2H),3.8(t, 
2H). 1.3-l.8(m,8H) 


416 


416 


(1) 


9 


SBK-I 1-J760 


4-lA/-((>-l4-Lhlor6^hehoxy}- 
hexyl)-y-cyano-guanidino)- 
1 -cyanomethyl-pyridinium; 
chloride 


CUMbU-rfO, ppm): !4.62 (bs, 2H), 
7.5 (bs, 2H), 7.30 (d,2H), 6.93 (d, 
2H), 5.65 (s. 2H), 3.35 (t, 2H, 
)1.2-1.8(m, 8H) 


41T.T 


411.1 


(1) 
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I -Benzyl-»-W4*>-(*-chloro- 
phenoxy)-hexyl)-// , -cyano- 
guanidino)-pyridinium 


IUMSU-A ppm): K.8b (d, iH), 
7.55 (bs, 2H), 7.43 (s, 5H). 7.30 
(d, 2H). 6.93 (d, 2H), 5.6 (s, 2H), 
3.95 (t,2H). 1.3-1.8 (m, 8H) 


462.2 


462.2 


(b 


11 


SBR-l I-3777 


F-{jvW4-Uiloro- 
phenoxy)-hexyl)-V-cyano- 
carbamimidoylimino)-4#- 
pyridin-l-yl)-acetic acid 
methyl ester 


(UMbU-rft), ppm): 1M (s, IH), 
7.50 (d, 2H). 7.3 (d. 2H), 6.93 (d, 
2H), 6.46 (bs, 0.5H), 6.67 (d, 1.5 
H), 4.84 (s, 2H), 3.94 (t, 3H), 3.8 
(s. 3H), 3.1(m,2H)1.2-1.8 (m, 8H) 


■ 441.1 


441.1 


(1) 


12 


SHR-H-38H2 


I -MethyU-W-cyano-AM 4 - 
(2,4,6-rrimethyl- 
benzenesulfonylamino)- 
benzy!)-guanidino)- 
pyridinium; iodide 


EUMSU-f/b, ppm): lU.tW (bs, 1H), 
10.24 (s, 1H), 9.07 (bs, IH), 8.57 
(d, 2H). 7.53 (bs. 2H), 7.19 (d, 
2H), 7.00 (s. 2H), 6.96 (d, 2H), 
4.42(d,2H),4.1l (s,3H),2.55 (s, 
6H), 2.22 (s, 3H) 


463. iy 


463.3 


(1) 


13 


SBIT-1 1-3883 


y-{4-(2,4,6-trimethyl- 
benzenesulfonylamino)- 
benzyl)-guanidino)- 
pyridinium; chloride 


(UMSU-,/6, ppm): lUJi (s, IH), 
9.24 (bs, IH), 8.66 (d, 2H), 7.53 
(bs,2H),7.20(d,2H). 7.00 (s, 
2H), 6.96 (d, 2H), 5.69 (s. 2H), 
4.43 (d, 2H), 2.55 (s, 6H), 2.22 (s, 
3H) 


488.19 " 




(1) 



25- 



WO 00/61559 



PCT/US00/09169 



14 




1 1 -Metrioxycaroonylmethyl-4 
(//-cyano-y-(4-(2.4,6- 
trimethyl- 

benzenesulfonylamino)- 
benzyl)-guanidino)- 
pyridinium; chloride 


" KUMi.U- rf 6, ppm): IU.24 (s, IHJ, 
9.26 (bs, 1H), 8.55 (bs, 2H), 7.59 
(bs,2H),7.21 (d, 2H), 7.00 (s, 
2H), 6.96 (d, 2H), 5.39 (s, 2H), 
4.45 (d, 2H), 3.76 (s, 3H), 2.55 (s 
6H),2.21 (s,3H) 


521.2' 




(1) 


15 




i -oen2yi-4-(^-cyano-V-(4- 
(2,4,6-trimethyl- 
benzenesulfonylamino)- 
benzyO-guanidino)- 
pyridinium; chloride 


IDMSU-^b, ppm J: 1 l.Jb (bs, IHJ" 
10.24( S , lH),9.17(bs, 1H), 8.75 
(d, 2H), 7.60 (bs, 2H), 7.43 (s, 
5H), 7.19 (d,2H), 6.99 (s,2H), 
6.95 (d,2H), 5.61 (s,2H), 4.45 (d, 
2H), 2.54 (s, 6H),2.21 (s, 3H) 






(1) 


16 




i -^-nyaroxy-ethyl )-4-(V- — 
cyano-y-^-QAe-trimethyl- 
benzenesulfonylamino)- 
benzyl)-guanidino)- 
pyridinium; bromide 


(LIMiU-j/6, ppm): JlU4(s, IHJ,' 
9.12 (bs, 1H), 8.59 (d, 2H), 7.58' 
(bs,2H), 7.19 (d,2H), 7.00 (s, 
2H),6.96 (d,2H),5.20(bs, 1H), 
4.42 (m. 4H), 3.77 (t, 2H) 






(1) 


17 




l-U-Hydroxy-ethylM-Ov/- 
cyano- V-<4-(naphthalene- 1 - 
5ulfonylaniino)-benzyl)- 
guanidino)-pyridinium; 
Dromide 


(UMi>U-rf6, ppm): lU.y (s, IHJ, 
9.05 (s, IH), 9.00 (s, 1 H), 8.75 (d, 
1H), 8.58 (d, 2H), 8.23 (d, 2H), 
8.08 (d, 1H), 7.4-7.8 (m,5H), 7.14 
d, 2H), 7.03 (d, 2H), 5.2 (s, 1H), 
3.7 (bs, 2H), 4.35 (m, 4H) 





501.4" 


(1) 



"26- 



WO 00/61559 



PCT/US00/09169 
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SBR-U-3H94 


i *-W-*-y an °-A/"HO-pnenyi- 
hexyl)-guanidino)-l -methyl- 
pyridinium; iodide 


(.umsu-jo, ppm>: lu. /bids, in). 
8.68 (bs, IH), 8.54 (d, 2H), 7.50 
(bs. 2H), 7.17-7.30 (m. 5H), 4.09 
(s, 3H). 3.32 (m, 2H), 2.57 (t, 2H), 
1.55 (m, 4H), 1.32 (m, 2H) 


iit.lZ 


iltt.l 


(1) 


19 


5BR-1 1-3895 


4-W-(!>-{4-Uhloro- 
benzyloxy)-pcntyI)-y- 
cyano-guanidino)-l -methyl- 
pyridinium; iodide 


(UMSU-rfb, ppmj: IIU8 (bsITHy. 
8.70 (bs, IH). 8.55 (d. 2H), 7.52 
(bs, 2H), 7.32-7.42 (m, 5H), 4.44 
(s,2H), 4.10(s,3H).3.43(m, 
4H), 1.57 (m,4H), 1.37 (m, 2H) 


386.17 


m:i 


(1) 


20 




T^/^-yano-y-^J- 
trifluoromethyl- 
benzenesulfonyUmino)- 
benzyl)-guanidino)-l -methyl- 
pyridinium; iodide 


(IJMSU-rfb, ppmJflU.VS Ts; TH7T 
9.0 (s, IH), 8.73 (d. IH), 8.55 (d, 
2H), 8.22 (d, 2H), 8.07 (d, IH), 
7.6-7.8 ( m, 3H), 7.5 (bs. 2H), 
7.06 (d, 2H), 7.03 (d, 2H), 4.38 (d, 
2H). 4.01 (s,3H) 


471.1 


471.1 


(1) 


21 


SBR-] 1-3913 


I -(2-Hydroxy-ethyl)-4-0V- 

cyano-V-(4-(3- 

trifluoromethyl- 

benzenesulfonylamino)- 

benzyl)-guanidino)- 

pyridinium; bromide 


lDMbTj:3b7p'pm)nD.V , r(bs,"IHJ, 
10.52 (s, lH),9.16(bs. 1H),8.62 
(d, 2H),8.03(m, 3H),7.81 (t, 
IH), 7.57 (bs, 2H). 7.25 (d, 2H), 
7.09 (d, 2H), 4.46 (m, 4H), 3.77 (t, 
2H) 


51914 — 


519.1 


<•) 



" 27 - 



WO 00/61559 



PCT/US00/091 69 



22 


SBR:iI-39TT 


i uyanomeinyi-^*-(7V-cyano- 
A*"-(4-{3-trifluoromethyl- 
benzenesulfonylamino)- 
benzyl)-guanidino)- 
pyridinium; chloride 


(UMSU-j/6, ppm): lU.fa l (sTTHT 
9.20 (bs, 1H), 8.78 (d, 2H), 8.12 
(m, 3H), 7.90 (t, IH),7.68(bs, 
2H), 7.36 (d, 2H), 7.20 (d, 2H), 
5.81 (s,2H), 4.59 (s, 2H) 


i>14.13 


514.1 


(1) 


23 


SBR-'Il-^TT 


i-ivieinyi-4-<^/-cyano-V-(4- ' 
(3-trifluoromethyl- 
benzenesulfonylainino)- 
benzyl)-guanidino)- 
pyridinium; iodide 


lUMSU- rf 6, ppmj: IU.\)2 (bsTTHT 
10.52 (s, IH).9.I1 (bs, 1H),8.59 
(d, 2H), 8.03 (m, 3H), 7.82 (t, 
1H), 7.57 (bs, 2H), 7.26 (d, 2H), 
7.10(d,2H), 4.46 (d, 2H),4.I2(s 
3H) 


4«y.i3 


489.1 


(1) 


24 




^HV-tyano-y-(4-(2,4,6: 

trimethyl- 

benzenesulfonylamino)- 
benzyl)-guanidino>- 1 -methyl- 
pyridinium; iodide 


ILWusu-dO, ppm): lli.22 (s, 1HJ, 
9.49 (bs, 1H),9.01 (s, 1H),8.68 
(d, 2H), 8.34 (m,2H), 8.04 (m, 
IH),7.18(d,2H), 7.00 (s,2H), 
6.96 (d,2H), 4.40 (d,2H), 4.3 1 (s, 
3H) 




46TT- 


(1) 


25 




i-0v-uyano-VH4- 
(naphthalene-1- 
sulfonylamino)-benzyl)- 
guanidino)- 1 -methyl- 
pyridinium; iodide 


UMSU-^/fa, ppm): li}./2(s. IH), 1 
9.83 (bs, 1H), 8.97 (s, IH), 8.72 
(d, lH),8.66(d, lH),8.29(m, 
2H), 8.2 l(d.2H), 8.06 (m,2H), 
7.60-7.74 (m, 3H), 7.11 (d, 2H), 
7.01 (d, 2H), 4.34 (d, 2H),4.29(s, 
JH) 


471.16 


4713- 


(1) 



"28- 



WO 00/61559 



PCT/US00/0916? 



26 


iBR-I l-jy47 


i-W-Lyjjio- N -^4-(i- 

Tifluoromethyl- 
jenzenesulfonylamino)- 
jenzyl)-guanidino)-l -methyl- 
pyridinium; iodide 


UMSU-rfb, ppmj: IU.t>U(s. IH), 
0.00 (bs, lH).9.12(s, IH), 8.79 
d. IH), 8.50 (m, lH).8.44(d, 
2H), 8.15 (m,4H), 7.93 (t, IH), 
7.34 (d, 2H), 7.20 (d. 2H), 4.53 (d, 
2H). 4.42 (s, 3H) 


--mi 3 


-789". r 


(1) 


27 


SBR-!l-3y4H 


^-Cyano-AT-RUy/y- 

fluorene-9-carbonyl)-amino)- 
benzyl)-guanidino)-l-methyl- 
pyridinium 


(LJMSLh/fe. ppm): IU.V2 (bs, IH), 
10.73 (s. lH),9.18(bs. IH). 8.57 
(d. 2H), 7.91 (d, 2H), 7.57-7.63 
(m, 6H), 7.31-7.45 (m, 6H), 5.05 
(s, IH), 4.51 (d,2H),4.10(s,3H) 


473.21 


473.2 


(1) 


28 


SBRni-3949 


J-(#-t6-{4-Lhloro-phenoxy)- 
hexyl)-y-cyano- 
carbamimidoyl)- 1 -methyl- 
pyridinium; iodide 


(UMSU-rffa. ppm): 9.61 (t, IH), 
9.41 (s, lH),9.16(d, 1 H), 8.85 (d, 
IH), 8.34 (t, IH), 7.31 (d, 2H), 
6.95 (d, 2H), 4.42 (s, 3H). 3.97 (t, 
2H). 3.44 (q, 2H), 1.73 (m, 2H), 
1.64 (m,2H), 1.44 (m,4H) 


371.16 


371.2 


(1) 


29 


SBim-3950 


methoxy-naphthalen-2-yl)- 
propionylamino)-beii2yl)- 
guanidino)- 1 -methyl- 
pyridinium; iodide 


lUMSU-rfb.ppmJ: lim (bs, IH), 
1 0. 1 3 (s, 1 H), 9. 1 3 (bs, 1 H), 8.56 
(d, 2H), 7.77 (m, 4H), 7.58 (d, 
2H), 7.55 (d, 2H), 7.26 (d, 3H), 
7. 15 (d, IH), 4.47 (d, 2H), 4.09 (s 
3H),3.95(q, lH).3.86(s. 3H), 
1.48 (d,3H) 


493.24 - 


493.2 


(1) 



WO 00/61559 



PCT/US00/09169 



30 


SUK-H-393T 

iiBK-1 1-J962 


" ^(//-Lyano-V-octadecyl- ~ 
guanidino)-l-methyl- 
pyridinium; iodide 


(UMSU- rf b, ppm): IUJ; (bs, IHJ 
8.68 (bs, 1H),8.55 (d, 2H), 7.53 
(bs,2H), 4.lO<s,3H),3.33 (q, 
2H), 1.54 (m, 2H), 1.24 (m, 30H) 
0.85 (t, 3H) 


42H.38 


428.5" 


(1) 


31 


SiBR-ll-'mr 


I -Lyanomethyi^-^-cyano- 

Af"-(6-phenyl-hexyl)- 

guanidino)-pyridinium 


{UMSU-</6, ppmj: 11.33 (bs, IHJ" 
8.92 (bs, 1H), 8.65 (d,2H), 7.52 
(bs, 2H), 7.16-7.29 (m, 5H), 5.69 
(s, 2H), 3.35 (q, 2H), 2.59 (t, 2H), 
1.55 (m,2H), 1.33 (m,2H) 


"' 361.21— 


361.2 


(1) 


32 




I -Metftoxycarbonylmethyl-4- 
(A/'-cyano-// , -(6-phenyl- 
hexyl)-guanidino)- 
pyridinium; chloride 


(UMSU-rfb, ppm): 1 1 .41 (bs, IHJ, 
8.93 (bs, 1H),8.57 (d, 2H), 7.60 
(bs, 2H), 7.17-7.27 (m, 5H), 5.41 
(s,2H),3.76 (s,3H), 3.37 (q, 2H), 
2.57 (t,2H), 1.56 (m, 4H), 1.33 
(m, 4H) 


35422 — 


3y4-.3"^ 


(1) 


33 




l-Uen 2 yl-4-0v'-c y ano-> V "-(6- ' 

phenyl-hexyl)-guanidino)- 

pyridinium 


lUMSU-rfb, ppmj: ll.2/(bs, IHJ7 
8.79 (bs, 1H), 8.76 (d,2H). 7.61 
(bs, 2H), 7.44 (m, 5H), 7. 16-7.26 
(m, 5H), 5.61 (s, 2H), 3.33 (q, 
2H), 2.56(1, 2H), 1.54 (m,4H), 
1.32 (m,4H) 


412.2S 


412.3 


(1) 



"30- 



WO 00/61559 



PCT/US00/09169 



34 b 


t 


HyV , -*-yano-W"H'>-phenyl- ( 
exyl)-guanidino)- 1 -(3- 
»henoxy-propyl)-pyridiriium; 
iromide 


UMbU-rfb. ppm): IU.88(bs, IHJ, 
.74 (bs, 1H), 8.71 (d, 2H),7.58 
bs, 2H), 7.17-7.28 (m, 7H), 6.84 - 
>.94 (m, 3H). 4.57 (t, 2H). 4.06 (t, 
-H), 3.33 (q, 2H), 2.S6 (t, 2H), 
1.32 (t, 2H). 1.57 (m,4H). 1.33 
m.4H) 


436.28 


■4^:3 


(1) 


35 


SBR-11-3%6 


4-(V-Cyano-Vto-pnenyi- 
hexyl)-guanidino)- 1 -(2- 
methyl-aHyl)-pyridinium; 
bromide 


TjmHU-db. ppm): 1 1.U2 (bs, 1 H), 
8.77 (bs, 1H). 8.59 (d, 2H). 7.58 
(bs. 2H). 7.17-7.27 (m, 5H), 5.08 
(s, 1H), 4.99 (s, 2H), 4.78 (s, 1H), 
3.32 (q,2H), 2.57 (t, 2H). 1.69 (s, 
3H). 1.57 (m, 4H), 1.34 (m, 4H) 


— 376.25 " 


"376.3 


(1) 


35 


SBR-M-3%7 


-16-phenyl- 
hexyl)-guanidino)- 1 -pent-4- 
enyl-pyridinium; bromide 


(UMSU-rfb, ppm): !U.%(bs, 1H), 
8.73 (bs, 1H), 8.67 (d, 2H), 7.58 
(bs, 2H), 7.17-7.29 (m, 5H), 5.80 
(m, 1H), 5.02 (m, 2H), 4.37 (t, 
2H), 3.33 (q, 2H), 2.56 (t, 2H), 
2.03 (m, 2H), 1.93 (m, 2H), 1.55 
(m,2H), 1.33 (m,4H) 


3yu.27 


m:i 


(1) 


37 


iiBR-1 1-J^» 


4-W-(i-(4-Lhloro- 
benzyloxy)-pentyl)-y- 
cyano-guanidino)- 1 - 

chloride 


lUMSU-^6, ppm): 1 1.62 lbs, IH), 
8.96 (bs, 1H), 8.68 (d, 2H), 7.58 
(bs.2H),7.4l (d,2H), 7.34 (d, 
2H),5.71 (s,2H). 4.44 (s,2H), 
3.40 (m, 4H), 1.58 (m, 4H), 1.38 
(m, 2H) 


411.17 


41 i.r 


(1) 



WO 00/61559 



PCT7US00/09169 



38 


SUk-l l-3?)70' 


H-W-iM^-Lhloro- 

benzyloxy)-pentyl)-y- 
cyano-guanidino)-! - 
methoxycarbonylmethyl- 
pyridinium; chloride 


Kuiviau-^/o, ppmj: 1 1.a4 (bs, 1HJ 
8.95 (bs, IH). 8.58 (d, 2H, 7.59 
(bs, 2H), 7.40 (d, 2H). 7.34 (d, 
2H),5.42(s, 2H),4.44(s, 2H), 
3.76 (s,3H),3.43 (m. 4H), 1.58 
(m, 4H), 1.38 (m,4H) 


■■' 444.18— 


444.1 


(0 


39 


yUR-Jl-3971 


i -oenzy i-4-(V-l>-H-chloro- 

benzyloxy)-pentyl)-Ar- 

cyano-guanidino)-pyridinium 


(uivi&u-do, ppm): 1 Ui (bs, IH) 
8.88 (bs, 1H), 8.77 (d, 2H), 7.62 
(bs, 2H), 7.31-7.46 (m, 9H), 5.62 
(s,2H),4.43(s, 2H),3.42(m, 
4H), 1.56 (m,4H), 1.37 (m, 2H) 


462.1? 1 


462.2 


(1) 


40 


!>Hk- 11-3972 


4-0\MM*-Uiloro- 

benzyloxy)-pentyI)-/v"- 
cyano-guanidino)- 1 -(3- 
phenoxy-propyl>-pyridinium; 


TDMbU-d6, ppm): 10.95 (bs, IH), 
8.78 (bs, IH), 8.71 (d,2H), 7.59 
(bs, 2H), 7.25-7.41 (m, 6H). 6.84- 
6.95 (m, 3H), 4.57 (t, 2H), 4.44 (s, 
2H), 4.04 (t,2H), 3.43 (t,2H), 
3.41 (m,2H). 2.31 (m,2H). 1.57 
(m,4H), 1.38 (m,2H) 


506.21 — 


"'506.3' 


(1) 


41 




benzyloxy)-pentyl)-V. 
cyano-guanidino)- 1 -<2- 
methyl-allyl)-pyridinium; 
bromide 


lUMSU-rfb, ppm): 1 1.U5 (bsi-THT 
8.80 (bs, IH), 8.59 (d, 2H), 7.60 
(bs, 2H), 7.40 (d, 2H), 7.33 (d, 
2H),5.08(s, lH),4.99(s,2H), 
4.78 (s, IH), 4.44 (s, 2H), 3.41 (m, 
4H), 1.69 (s,3H), 1.57 (m,4H), 
38 (m, 2H) 


426.21 ■- 


■426.7- 


(1) 



32- 



WO 00/61559 
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42 




jenzyloxy)-pentyl)-w"- 
:yano-guanidino)- 1 -pent-4- 
jnyl-pyridinium; bromide 


OJMSU-^, ppmj: 10.^ (bs, IH), 
B.75 (bs, IH). 8.68 (d, 2H), 7.S9 
(bs, 2H), 7.40 (d, 2H). 7.34 (d, 
2H), 5.80 (m, IH), 5.04 (m, 2H), 
4.44 (s, 2H), 4.37 (t. 2H), 3.43 (t, 
2H), 3.36 (m. 2H), 2.03 (, 2H). 
1.96 (m, 2H), 1.58 (m, 4H), 1.38 
(m, 2H) 


440.22 


440.2 


(1) 


43 


SBR-U-3y«i 


A-lV-^K^-Cyano-J- 

methoxy-phenoxy)-hexyl)- 
^"-cyano-guanidino)- 1 - 
methyl-pyridinium; iodide 


(UMSU-^b, ppm): IU.mhbs, 1M), 
8.73 (bs, IH), 8.57 (d, 2H). 7.57 
(bs, 2H), 7.39 (d, 2H),7.11 (d, 
IH), 4.1 1 (s,3H), 4.06(t, 2H). 
3.81 (s,3H),3.37 (q, 2H), 1.74 
(m,2H), 1.59 (m, 2H), 1.41 (m, 
4H) 


407.22 


40 l.i 


(1) 


44 


SBR-1I-3WJ6 


phenoxy)-hexy))-^T-cyano- 
guanidino)- 1 -methyl- 
pyridinium; iodide 


TDlCISU-<y6, ppm): 1U.8U (bs, IH), 
8.73 (bs, IH), 8.57 (d, 2H). 7.64 
(d, 2H), 7.57 (bs. 2H), 7.29 (d, 
IH), 4.12 (S.3H), 4.06 (t,2H), 
3.37 (q,2H). 1.74 (m,2H), 1.58 
(m, 2H), 1.41 (m,4H) 


431.16 


431.2 


(1) | 


45 




4-W-*-yan°-N"H4- 
(naphthalene-1- 

guanidino)- 1 -{2-methyl- 
allyl)-pyridinium; bromide 


(UMSU-t/o, ppm): 1U./3 im>, 
9.08 (s, IH), 8.74 (d, 2H), 8.56 (d 
2H), 8.23 (d,2H), 8.05 (d, IH), 
7.4-7.8 (m, 5H), 7.15 (d, 2H), 7.04 
(d\2H),5.1 (s, lH),4.75(s, IH), 
4.36 (d,2H), 1.68 (s,3H) 


11I.J 


511.3 


(1) 
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46 


sBR-ri-^mrr 


*-W-^yano-//'-(4-phenyl- ~ 
butyl)-guanidino)-l -methyl- 
pyridinium; iodide 


TUMSU-rfb, ppm): lU./4(bs, IHJ 
8.70 (bs, 1H), 8.54 (s, 2H), 7.52 
(bs,2H). 7. 19-7.28 (m,5H), 4.10 
(s, 3H), 3.38 (m, 2H), 2.60 (t, 2H) 
1.60 (m,4H) 


308.19 


308.2 


(I) 


47 


^R-l 14016 


4-W-*-yano-V'-(«-vin y l-dec- 
8-enyl)-guanidino)- 1 -methyl- 
pyridinium; iodide 


lUMSU-^, ppmj: lU.HOlbs, 1H) 
8.64 (bs. 1H), 8.55 (d,2H),7.56 
(bs, 2H), 7.17-7.27 (m, 5H), 4.10 
(s, 3H), 3.33 (m, 2H), 2.57 (t, 2H) 
1.55 (m, 4H), 1.30 (m, 6H) 


350.23 


350.2 


(I) 


48 




phenyl)-ethyl)-^»-cyano- 
guanidino)- 1 -methyl- 
pyridinium; iodide 


lUMSU-jb, ppmjrlUJii (bs, IHJ, 
8.72 (bs, 1H),8.53 (d, 2H),7.31- 
7.46 (m. 12H). 7.00 (m, 2H), 6.78 
(d, 1H, 5.10 (s,2H), 5.07 (s,2H), 
4.07 (s, 3H), 3.57 (q, 2H), 2.79 (t, 
2H) 


492.24 


492.3 


(I) 


49 


5>BK-I 1-401 IS 


4-( A /-(o-U.4-DiHuoro- 

phenoxy)-hexyl)-;y>M:yano- 
guanidino)- 1 -methyl- 
pyridinium; iodide 


(L>Mi>U-</6, ppmj: IOJ2(bs, 1H) 1 , 
8.72 (bs. IH), 8.57 (d, 2H), 7.55 
(bs. 2H), 7.17-7.27 (m. 2H), 6.99 
(m, 1H), 4.1 1 (s, 3H), 4.01 (t, 2H). 
3.40 (m, 2H). 1.72 (m. 2H), 1.58 
(m,2H), 1.41 (m, 4H) 


388.19 


388.3 


(I) 



" 34- 
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50 


3BR-M-40iy 


+-W_yano-;y -lo-v*- 
methoxy-2-methyl-phenoxy)- 
hexyl)-guanidino)- 1 -methyl- 
pyridinium; iodide 


DWSU-rfb, ppm): IU.BU (bs, IH), 
8.72 (bs, lH).8.57(d.2H). 7.56 
(bs,2H). 7.43 (s, IH).7.30(d, 
IH). 7.25 (d, IH),4.U (s, 3H), 
4.09 (t, 2H), 3.77 (s, 3H). 3.40 (m, 
2H), 1.70 (m, 2H). I.S8 (m. 2H), 
1.38 (m, 4H) 


427.21 


427.3 


(I) 


51 




4^y-(i,.U, ;-Uimethyl-oct-l>- 
enylcarbamoyl)-pentyl)-V- 
cyano-guanidino)- 1 -methyl- 
pyridinium; iodide 


tUMMJ-rfb, ppmj: KT75 (bs, IH), 
8.69 (bs, !H), 8.55 (d. 2H), 7.52 
(bs, 2H),5.06(bs, lH),4.10(s, 
3H). 3.24 (bs, 2H). 3.03 (bs, 2H), 
2.03 (m, 2H), 1.93 (m, 2H), 1.64 
(s,3H), 1.56 (s, 3H). 1.0-1.5 (m. 
HH),0.85(d, 3H) 


427.32 


-427.4 


(I) 


52 


SBR-1M02I 


1 -CyanomethyM-Ov 1 - 
cycloheptyl-//'-cyano- 
guanidino)-pyridinium 
chloride 


(uivabu-do, ppm): 11.10 tos, ihj, 
8.93 (bs, IH), 8.60 (d.2H), 7.44 
(bs, 2H). 5.67 (s, 2H), 3.95 (m, 
IH), 1.91 (m, 2H), 1.52 (m, 10H) 


297.18 


297.2 


(I) 


53 


SBR-II^i022 


ycioheptyi-/v -cyano- 
guan id i no)- 1 -pent-4-enyl- 
pyridinium; bromide 


(UMSU-rfi), ppm): lUAJlUbs, IH), 
8.62 (bs, IH), 8.51 (bs, 2H), 7.28 
(bs, 2H), 5.82 (m, IH), 5.02 (m, 
2H), 4.28 (m, 2H). 3.87 (m, IH), 
2.02 (m, 2H), 1.92 (m, 4H), 1.55 
(m, 10H) 


326.23 


326.2 


(I) 



" 35- 
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yUk-ll-402T 
SBR-I'l -41)24 


" 1 -U-Biphenyl-4-yl-^-oxo- 
ethyl)-4-(^-cycloheptyl-y- 
cyano-guanidino)- 
pyridinium; bromide 


(UMSU-rfb. ppmj: 1 l.'fTCbs, IHJ 
8.84 (bs, 1H),8.48 <m, 2H), 8.12 
(d, 2H), 7.97 (d,2H), 7.81 (d, 2H) 
7.52 (m, 5H),6.21 (s, 2H), 3.96 
(m, 1H), 1.96 (m.2H), 1.54 (m, 
10H) 


452.25 


452.4 


(I) 


55 


!>Bk-l 1-4025" 


t-W-cyano-yv"-(4-J(y//- 
fluorene-9-carbonyl)-amino)- 
benzyl)-guanidino)-l -(2- 
methyl-ally])-pyridinium 
bromide 


(UMSU-rfb, ppm): 1 1 .1)8 \bs, IHJ 
10.74 (s, 1H), 9.21 (bs. 1H), 8.56 
(d, 2H), 7.90 (d, 2H), 7.61 (m, 
6H), 7.44 (m, 2H), 7.34 (m, 4H), 
5.08 (s, lH),5.05(s, IH).4.96(s, 
2H),4.77(s, 1H), 4.51 (d, 2H), 
1-68 (s,3H) 


513.26 


513.4 


(") 


56 


!sHk-IM026 


4-{ A , l Lyano- A ,"-(4-(iy A ,- 

fluorene-9-carbonyl)-amino)- 
benzyl)-guanidino)- 1 - 
methoxycarbonylmethyl- 
pyridinium; chloride 


(UMUJ-A ppm): llU2(s, IHJ, 
9.34 (bs, 1H), 8.54 (d, 2H),7.91 
(d, 2H), 7.58-7.92 (m, 6H). 7.32- 
7.46 (m,6H), 5.39 (s,2H). 5.07 (s, 
1H), 4.54 (d,2H), 3.76 (s, 3H) 


531.21 


531.4 


(I) 


57 




l -(•JHyloxycaroonylmethyl- 
*-0v"-(4-((9//-nuorene-9- 
=arbonyl)-amino)-benzyl)- 
V"-cyano-guanidino)- 
jyridinium; chloride 


I'UMSU-A ppmj: 1U.82 (s, IHJ, 
9-32 (bs, lH),8.56(d. 2H), 7.91 
d,2H). 7.58-7.67 (m, 6H),7.31- 
7.46 (m, 6H), 5.93 (m, 1H), 5.43 
s, 2H), 5.32 (m. 2H), 5.07 (s, 
H),4.70(d,2H), 4.54 (d, 2H) 


557.23 


557.2 


(I) 



36- 



WO 00/61559 



PCT/US00/09169 



58 


5BR-1 1-4027 


fluorene-9-carbonyl)-amino)- 
benzyl)-guanidino)- 1 -(4- 
methoxycarbonyt-butyl)- 
pyridinium; bromide 


cnwsrj- rf (): ,, ppmr:-n3^ns.iH). 

9.20 (bs, 1 H). 8.67 (d. 2H), 7.9 1 
(d, 2H). 7.58-7.92 (m, 6H), 7.31- 
7.46 (m,6H),5.05 (s, IH),4.S1 
(d. 2H), 4.37 (t, 2H), 3.58 (s, 3H), 
2.36 (t. 2H), 1.83 (m, 2H), t.49 
(m. 2H) 


573.26 


573.4 


(I) 


59 


SBR-1M02S 


4-( A /-Lyano-/ r H4-)iy/y- 
fluorene-9-carbonyI)-amino)- 
benzyl)-guanidino)- 1 -(4- 
methoxy-benzyl)-pyridinium; 
chloride 


TtTOSu:i(i , rppm)rnjr/2 u. ihj, 

9.18 (bs, 1H), 8.64 (bs, 2H), 7.91 
(d, 2H), 7.55-7.65 (m, 6H), 7.30- 
7.45 (m, 8H), 6.98 (d, 2H), 5.45 
(s, 2H), 5.05 (s, 1H). 4.47 (d, 2H), 
3.75 (s, 3H) 


579.25 


579.2 


(1) 


60 


SBR-1I-4U29 


4-W-(4-((y//-Huorene-y- 
carbonyl)-amino)-benzyl)- 
;V"-cyano-guanidino)- 1 -(3- 
phenoxy-propyl)-pyridinium; 
bromide 


n3MSU^5rppmJ-IU:Vb (s, 1H), 
9.20 (bs, 1H), 8.68 (d. 2H), 7.90 
(d. 2H), 7.24-7.67 (m, 14H), 6.82- 
6.97 (m. 3H), 5.05 (s. 1H),4.53 
(m, 4H), 4.03 (t, 2H), 2.3 1 (m, 
2H) 


593.27 


593.3 


(1) 


61 


SBR-1 UU30 


l-(2-Uiphenyl-4-yl-2-oxo- 

ethylH-(A'K4-({9/ / - 

fluorene-9-carbonyl)-amino)- 

benzy 1 )- //-methy 1- 

guanidino)-pyridinium; 

bromide 


(UMSU-Appm): 11.12 (bs, 1H). 
10.75 (s, IH), 9.32 (bs, 1H), 8.49 
(bs.2H). 8.12(d, 2H), 7.97 (d, 
2H), 7.91 (d.2H). 7.81 (d.2H), 
7.32-7.68 (m, 15H), 6.21 (s, 2H), 
5.05 (s, 1H),4.53 (d, 2H) 


653.27 


653.2 


(1) 



37 



WO 00/61559 
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1 -(6-bthoxycarbonyl-hexyl)- 

4-(^-cyano-V-{4- 

(naphthalene-1- 

suIfonylamino)-benzyl)- 

guanidino)-pyridinium; 

bromide 


(LIMyj-^b, ppm): IUJi(s,IH), 
9.08 (s, 1H), 8.74 (d, 2H), 8.56 (d 
2H), 8.23 (d, 2H),8.05 (d. 1H), 
7.4-7.8 (m, 5H), 7. 15 (d, 2H), 7.04 
(d,2H), 4.36 (m, 4H), 4.05 (q, 2H) 
2.15 (t, 2H). 1.5(t,2H), 1.26 (s, 
4H), 1.17 (t,3H) 


61J.3 


61 J J 


(1) 


63 


SBR-114058 - 


1 -nexyi-4-(jv -cyano-/i/'-(4- 

(naphthalene-l- 

su lfonylamino)-benzyl)- 

guanidino)-pyridinium; 

bromide 


(UiVlMJ- rf b, ppm): 1 U J 5 (s, 1 Hj7 
9.08 (s, 1H), 8.74 (d, 2H), 8.56 (d 
2H), 8.23 (d, 2H), 8.05 (d, 1H), 
7.4-7.8 (m, 5H), 7.15 (d, 2H), 7.04 
(d,2H), 4.35 (m, 4H), 1.8 (bs, 2H) 
0.85 (t, 3H) 


541. J 


441.3 


(1) 


64 


SBJCT 1-4050 


i -nepi-o-eny l-4-(^/-cyano- 

W"-(4-(naphthalene-l- 

sulfonylamino)-benzyl)- 

guanidino)-pyridinium; 

bromide 


lUiVKXj-^o, ppm): IUJi(s, IH), 
9.08 (s, 1H), 8.74 (d, 2H), 8.56 (d, 
2H), 8.23 (d, 2H), 8.05 (d, IH), 
7.4-7.8 (m, 5H), 7. 1 5 (d, 2H), 7.04 
(d.2H), 5.8 <m, lH),5.0(m, 2H), 
4.34 (m, 4H), 2.0 (m, 2H), 1.8 (m, 
2H), 1.3 (bs, 8H) 


567.6 


567.6" 


(1) 






(naphthalene-1- 
sulfonylamino)-benzyl)- 
guanidino)-l -(3-phenoxy- 
propyl)-pyridinium; bromide 


(UMiu-^o, ppm;: IUJ5 Is, IH), 
9.08 (s, IH). 8.74 (d, 2H), 8.56 (d, 
2H), 8.23 (d, 2H), 8.05 (d, IH), 
7.4-7.8 (m, 5H). 7.28 (dd, 2H), 
7.15 (d, 2H), 7.04 (d,2H), 6.94 (t, 
IH), 6.85 (d, 2H). 4.55 (t, 2H), 4. 
(d, 2H), 4.03 (t, 2H). 2.3 (m. 2H) 




WIJ 


(1) 
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3BK-1 1-4061 


K^-Cyano-V'-^- 
naphthalene-1- 
ulfonylamino)-benzyl)- 
»uanidino}-l-{4- 
■nethoxycarbonyl-butyl)- 
pyridinium; bromide 


UMbU-APPmJ: HUM*. IH). 
?.08(s. 1H),8.74 (d. 2H), 8.56 (d, 
2H), 8.23 (d.2H), 8.05 (d. IH), 
7.4-7.8 (m, 5H), 7. 1 5 (d, 2H). 7.04 
(d.2H), 4.36 (m, 4H), 3.6 (s. 3H). 
2.3 (t, 2H), 1.8 2(m. 2H), 1. 5(m, 
2H) 


571.1 


T70- 


(1) 


67 


SBR-1 1-4062 


4-^-Cyano-// H*- 
(naphthalene-1- 
sulfonylamino)-benzyl)- 
guanidino)- 1 -(3-phcnyl- 
propyl)-pyridinium; bromide 


(UMbU-</6. ppmj: 1 U. /5 (s, 1 H), 
9.08 (s, 1H), 8.74 (d, 2H), 8.56 (d, 
2H), 8.23 (d, 2H), 8.05 (d. 1H), 
7.4-7.8 (m, 5H), 7.0-7.4 (m. 9H), 
4.4 (m, 4H), 2.6 (t, 3H), 2.17 (m, 
2H) 


T7T.22 




(1) 


68 


SBR-1 1-4063 


4-0v , -tyano-// 
(naphthalene-l- 
sulfonylamino)-benzyl)- 
guanidino)- 1 -{4-melhoxy- 
benzyl)-pyridinium; bromide 


(DMSU-rfb, ppm): IUJS (s, IH)," 
9.08 (s, IH), 8.74 (d. 2H). 8.5 6(d, 
2H), 8.23 (d, 2H), 8.05 (d, IH), 
7.4-7.8 (m, 7H), 6.9-7.4 (m, 5H), 
5.S (s, 2H), 4.38 (m. 2H), 3.76 (s, 
3H) 


577.3 


"7771 


(1) 


69 


SBR-1 1-3725 


phenoxy)-hexyl)V , -meihyl- 
guanidino)-pyridinium; 


8.53 (m, 3H). 7.75 (m,lH), 7.5 (m 
2H), 7.3 (m. 2H), 6.95 (m. 2H), 
3.36 (m, 2H), 1.7 (m. 2H). 1.58 
(m.2H), l.4(m,4H) 


jB/.sy 




(1) 



-39- 
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51iK-ll-4U65 


A/-)M4-L'hloro-phenoxy)- 

hexyl)-//-( 1 -(2-hydroxy- 

e»hyl)-l/^pyridin-4-ylidene)- 

#»-cyano-guanidine 


(UMSU-^/6, ppm): 8.U (d, 

0.2SH), 7.3 (b, 3.75H). 6.9 (d, 
2H). 6.8 (d, 0.25H), 6.0 (d, 
1.1 75H), 3.6-3.9 (m, 5H). 2.8-3.2 
(m,3H), 1.3-1.7 (m. 8H) 




■417T 


(II) 


71 


bBK-2l-2842 


N-l. I -t2-tsromo-allyl ). l jj. 

pyridin-4-ylidene)-y-(6-{4- 
chloro-phenoxy)-hexyl)-/v"- 
cyano-guanidine 


luiviiu-^/6, ppm) ;.6i lbs, IH), 
7.54 (d, 1H), 7.30 (d, 2H), 6.17 (d 
1H), 6.01 (bs 1H), 5.78 (bs, 1H), 
4.81 (bs, 1H), 3.95 (bs, 2H), 3.10 
(m, 2H), 1.70 (m,2H), 1.4-1.2 (m, 
8H) 





(M+l) 


(II) 


72 




Af-U-Benzyl-l/f.pyndin-4- ■ 
ylidene)-//-)6-<4-chloro- 
phenoxy)-hexyl)-V-methyl- 
guanidine 


luiviau-rfo, ppm) ;.6(bs.2HJ, l.i 
(m, 7H), 6.9 (d. 2H). 6.4 (bs, 
0.25H), 6.1 (bs, 1.75H),5.1 (bs, 
2H),3.9 (t,2H), 1.3-1.7 (m, 8H) 


461.2 


461.2 


(M) 


73 


SBR-1 1-406K 


W-(4-(V-ll-U-Hydroxy- 
ethyl)- l#-pyridin-4-ylidene)- 

phenyl)-2,4,6-tri methyl- 
benzenes ulfonamide 


(UMSU-A ppm): 6.8U (d, 2H), 
6.75 (s, 2H), 6.55 (d, 2H), 4.10 (d, 
2H), 3.63 (bs, 1H), 3.47 (bs, 4H), 
2.58 (s,6H), 2.15 (s, 3H) 






(ID 



"40- 



WO 00/61559 
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74 & 


TO- U -4069 i 

( 


Japmhalene-l-sullonic acid l 
4-^/-cyano-//'-(l -methyl- ( 
//-pyridin-4-ylidene)- 
uanidinomethyl)-phenyl)- 


UMbU-</b. ppm) y. Hd, 1H\. ETO 
d, 2H), 7.9 (d. 2H), 7.5 (m. 4H), 

.6(m, 4H),6.0(bs, 2H), 4.1 (bs, 

H) 


470.1 


4/0. 1 


(II) 


75 




y/y-h luorene-v-carooxy nc 
acid (4-(V-cyano-//-(l- 
methyl- 1 //.pyridin-4- 
ylidene)-guanidinomethyl)- 
phenyl)-amide 


(UMSU-A ppm) 8.U Id, ^H), IV 
(d, 2H), 7.7(d. 2H), 7.6 (b, 2H). 
6.9-7.3 (m. 7H), 6.8 (t, 2H), 6.1 
(bs, 2H). 4.2 (m, 3H) 


472:2 


472.2 


(ID 


76 


SBR-I1-4U/I 


Af-Uyano-V-t 1 -pent-4-enyl- 
1 //-pyridin-4-ylidene)-^"-{6- 
phenyl-hexyt)-guanidine 


(UMSU-rfb, ppm) M-/.Mm, 

7H), 6.1-6.2 (bs, 2H), 5.8 (m, 1H), 
5.1 (m, 2H), 3.8 (bs. 2H). 3.0 (bs, 
2H), 2.6 (bs,2H), 2.0 (d, 2H), 1.8 
(t,2H). 1.2-1.6 (m, 8H) 


3«y.2 




CD 


77 


SBR-I 1-4072 


y 1 idene)-^/' -( 6-phcnyl - 
hexyl)-guanidine 


9H) 6 9 (d, 3H), 6.0-6.4 (bm, 2H) 
4.0 (bs, 4H), 3.0 (bs, 2H), 2.5 (bs, 
2H),2.1 (d,2H), 1.2-1.6 (m. 8H) 


455.3 


45f>.4 


(II) 



"41 - 
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"sbrtprj7i 
sbtcztzsot 


" (Naphthalene- i-sultonic acid 

methyl-allyl)- 1 //.pyridin-4- 
ylidene)-guanidinomethyl)- 
phenyl)-amide 


UJMMJ-</6, ppm) y.U(d, 1HJ, - 
8.0 (d, IH), 7.8 (d, 2H), 7.2-7.6 
(m, 6H), 6.7 (m, 4H), 6.0-6.2 (bm 
2H),4.9(b, IH), 4.7 (b, 1H),4.3 
(bs, 2H), 4.0 (bs, 2H)1.64 (s, 3H) 


510.2 


5TC2 


<») 


79 




z-cnioro-S-<yv'-l<>-(4-chloro- 
phenoxy)-hexyI)-^ w -cyano* 
guanidino)- 1 -raethyl- 
pyridinium; iodide 


(LiM5U-^,ppmJ: yj(s, IHj, 
8.56 (d, IH), 8.0(111, lH),7.30(d 
2H),4.4(s,3H),3.9 (t, 2H), 1.2- 
1.8 (m, 8H) 


420.1 " 


420.1 


(') 


80 




^-cyanomelhyl-4-( J v'-cyano- 

sulfonylamino)-benzyl)- 
guan id ino)-pyridin ium ; 
chloride 


VL»iviau-rfO, ppm j: lU.y (s, IHJ, 
9.05 (s, IH), 9.05 (s, IH), 9.00 (s, 
IH), 8.75 (d, IH). 8.58 (d,2H), 
8.23 (d,2H), 8.08 (d, IH), 7.4-7.8 
(m, 5H), 7.14 (d,2H), 7.03 (d, 
2H),5.2(s, IH), 4.35 (m, 4H), 3.7 
(bs, 2H) 


■ -m — 


495- 




81 




^-W-H-U-Benzyl-i-methyl- 
3enta-2,4-dienoylamino)- 
benzyl)-/v"-cyano- 
guanidinoH-methyl- 
pyridinium; iodide 


luiviau-rfo, ppm): 1U.88 (bs, IH)" 
10.40 (s, 1H),9.21 (bs.2H), 8.59 
(d, 2H), 7.70 (d, 2H). 7.58 (bs, 
2H), 7.19-7.47 (m, 1 IH). 4.53 (d, 
2H), 4.!2(m, 5H) 


475.22 


475.2 


(1) 
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5BR-21-2KI7 


iexyl)-guanidino)- 1 -methyl- 
pyridinium; iodide 


lUM^U-rfb.ppm): ^.^ (bs, JH), 
8.73 (bs, 1H), 8.S7 (d, 2H), 7.5S 
(bs.2H), 7.38 (d. !H). 7.25 (t, 
1H), 7.05 (d, lH),4.IO(s,3H). 
4.00 (t, 2H), 3.39 (m. 2H). 2.30 (s. 
3H). 1.72 (m.2H). 1.59 (m, 2H). 
1.40 (m, 4H) 


411.21 


411.2 


(I) 


83 


5BR-21-2HIK 


l^TTChloro-phenoxy)- 

methyl-guanidino)- 
pyridinium; bromide 


(UMSU-rfb. ppm): lU.'JJ (bs, IH). 
8.70 (bs, 1H), 8.69 (d, 2H), 7.69 
(bs, 2H)', 7.32 (d, 2H), 6.93 (d, 
2H), 4.38 (t, 2H). 3.94 (t, 2H), 
2.92 (d,3H), 1.85 (m, 2H), 1.70 
(m.2H), 1.43 (m.2H), 1.30 (m. 
2H) 


386.17 


3K6.2 


(I) 


84 


SBR-21-2HI9 


1 -(6-(4-Chloro-phenoxy>- 

propyl-guanidino)- 
pyridinium; bromide 


(UMSU-^b, ppm): 1 l.UJ (bs, IH), 
8.88 (bs, IH), 8.68 (d, 2H), 7.60 
(bs,2H),7.31 (d. lH).6.93(d, 
2H), 4.37 (t, 2H), 3.94 (t, 2H), 
3.32 (q, 2H), 1.85 (m,2H), 1.69 
(m, 2H), 1.57 (m,2H), 1.44 (m, 
2H), 1.30 (m, 2H), 0.90 (t, 3H) 


414.2! 


4T4.2 


(I) 


85 


5JBR-2I-2H2U 


4-lV-Uenzyl-V-cyano- 

phenoxy)-hexyl)-pyridinium; 
bromide 


(UMSU-A ppm): lU.y; (bs, IH). 
9.20 (bs, IH), 8.65 (d, 2H), 7.55 
(bs, 2H). 7.38 (m,5H), 7.31 (d. 
2H), 6.93 (d, 2H), 4.56 (d, 2H), 
4.36 (t, 2H), 3.94 (t. 2H), 1.84 (m, 
2H), 1.69 (m, 2H), 1.43 (m. 2H), 
1.29 (m, 2H) 


462.21 




(I) 
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iJUk- 1 1-4085' 


naphthalene- 1 -sulfonic acid 
(4-(V-cyano-//'-( 1 -methyl- 
l//-pyridin-4-ylidene)- 
guanidinomethyl)-pheny!)- 


|L(MSU-rf6, ppm): 8.42 (m, 2HJ,~ 
8.12 (d,2H), 7.54 (m, 4H), 7.36 
(bs, 1H),7.21 (d, 1H),7.01 (d, 
2H), 6.98 (d, 2H), 6.32 (bs, 2H), 
4.16 (d,2H), 3.63 (s, 3H),2.81 (s 
6H) 


513.19 


514.3 
(M+l) 


(II) 


87 


Jstlk- 11-4086 


^-WH4-{(y//-Huorene-y: 

carbonyl)-amino)-benzyl)- 
y-cyano-guanidino)-l -oct-7 
enyl-pyridinium; bromide 


(uiviau-rfO, ppm): IU.y« (bs, )H) 
10.74 (s, IH),9.l8(bs, 1H), 8.66 
(d, 2H), 7.91 (d,2H), 7.31-7.66 
(m, 12H),5.78(m, 1H),S.05( S) 
1H), 5.03 (d, 1H), 4.95 (d, 1H). 
4.5 1 (d, 2H), 4.34 (t, 2H), 2.00 (m 
2H), 1.81 (m, 2H), 1.30 (m, 6H) 


569.3 


■56s:r 


(1) 


88 


SBK- 11-4087 


T-Hiphenyl-4-ylmethyl-4-(y- 
(4-((9//-fluorene-9- 
carbonyl)-amino)-benzyl)- 
AT-methyl-guanidino)- 
pyridinium; chloride 


lUMiU>, ppm): 1 IJ2 (bs, 1HJ, 
10.81 (s, lH),9.22(bs, 1H),8.78 
(d,2H), 7.9 l(d, 2H),7.73(d,2H), 
7.30-7.68 (m, 19H), 5.63 (s, 2H), 
5.07 (s, lH),4.52(d,2H) 


625.27 


0/5.2 


(1) 


89 




4-U-(4-((y jW -Huorene-y- 

carbonyl)-amino)-benzyl)- 
/V"-methyl-guanidino)- 1 -(3- 
3henyl-propyl)-pyridinium; 
bromide 


IUMSU-A ppm): MJX (bs, 1H), 
10.74 (s, lH),9.19(bs, 1H), 8.66 
(d, 2H). 7.91 (d, 2H), 7.65 (d, 2H), 
7.58 (d,2H), 7.18-7.46 (m, 13H), 
5.05 (s,lH). 4.53 (d, 2H), 4.40 (t, 
2H), 2.60 (m. 2H),2.15(m, 2H) 


577.27 


577.3 


0) 



Example 90 

In vitro efficacy studies 

In the primary screening, the test compounds were applied to a panel of 
five human cell lines at a concentration of 12.5 uM. From the results obtained ii 
this primary screening, cytotoxic compounds were selected for testing against a 
panel of 27 cell lines at a range of different concentrations in the secondary 
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screening. The concentration of a test compound that produces a cytotoxicity 
level of 50% (IC 50 ) was determined. 

Clonogenic assay was used in the primary screening. Cells were seeded at a low 
cell density in 96 well flat-bottom plates and incubated for 24 hours at 37 CDC in a 
5 7% C0 2 atmosphere. The 5 cell lines used were: CX-l (colon carcinoma), 
MDA-MB-435 (breast carcinoma), PC-3 (prostate carcinoma), H2 (leukemia), 
and CCD-39sk (normal skin fibroblasts). 

^/-substituted pyridyl cyanoguanidine compounds at 12.5 uM were then added in 
duplicate to the cell plates and incubated for 6 days under the same conditions. 

1 0 MTS colorimetric assay (Promega), which measures cell viability based on the 
cellular conversion of a tetrazolium salt, was performed directly in the 96 well 
plates at the end of the 6-day period. After the plates were read and recorded, 
viable adherent cells were stained with Crystal violet (Sigma) to verify the results 
obtained from the MTS assay. 

1 5 IC 50 values were determined in the secondary screening. Cells were 

seeded at a low cell density in 96 well flat-bottom plates and incubated for 24 
hours at 37°C in a 7% C0 2 atmosphere. Cell lines used in this screening were: 
CX-l (colon carcinoma), MIP-101 (colon carcinoma), HCT-116 (colon 
carcinoma), HCT-29 (colon carcinoma), HCT-15 (colon carcinoma), MDA-MB- 

20 435 (breast carcinoma), MCF-7 (breast carcinoma), PC-3 (prostate carcinoma), 
DU-145 (prostate carcinoma), H2 (leukemia), K562 (leukemia), HL-60 
(leukemia), RL (non-Hodgkin's B cell lymphoma), A549 (lung carcinoma), 
H510A (small cell lung carcinoma), ME- 180 (cervical carcinoma), HeLa 
(cervical carcinoma), 2008 (cervical carcinoma), CI 3 (cervical carcinoma, 

25 CDDP resistant), ES-2 (ovarian carcinoma), MIA PaCa2 (pancreatic carcinoma), 
ACHN (renal adenocarcinoma), HepG2 (liver carcinoma), LOX (melanoma), 
G3361 (melanoma), CCD-39sk (normal skin fibroblasts), and CV-1 (transformed 
monkey kidney cells). 

^/-substituted pyridyl cyanoguanidine compounds were added in duplicate 

30 in serial dilution from 0.005 to 1 0.0 uM to the cell plates. The cell plates were 
then incubated for 6 days under the same conditions. MTS assay was performed 
followed by staining of viable adherent cells with Crystal violet after the 6-day 
period. The results obtained from Crystal violet stained plates were used to 
compare and verify those obtained from the MTS assay. 
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For PC-3 prostate tumor cells, among the thirty six compounds tested, 
twenty one of them were shown to have IC 50 values less than 1 uM; eleven were 
shown to have IC 50 values less than 0.05 uM and three were shown to have IC 50 
values as low as less than 0.005 uM. For MDA-MB-435 mammary carcinoma 
5 cells, among the thirty six compounds tested, seventeen of them had IC 50 values 
less than 1 uM, ten had IC 50 values less than or equal to 0.05 uM and two had 
IC 50 values less than 0.005 uM. For CX-1 colon carcinoma cells, among the 
thirty six compounds tested, nine of them had IC 50 values of less than 1 uM and 
six had IC 50 values less than 0.05 uM. For ME-180 cervical carcinoma cells, 
10 among the forty three compounds testsed, eleven of them had IC 50 values of less 
than 1 uM, four compounds had IC 50 values less than 0.05 uM and three had IC 50 
values less than 0.005 uM. For RL lymphoma cells, among the forty three 
compounds testsed, fifteen of them were shown to have IC 50 values of less than 1 
uM, eight were shown to have IC 50 values less than 0.05 uM and four were 
1 5 shown to have IC 50 values less than 0.005 uM. Some compounds including SBR- 
1 1 -3701, SBR-1 1-3702, SBR-1 1-3886, SBR-21-2802, and SBR-21-2809 were 
cytotoxic against several cells lines at IC 50 values of less than 1 uM. 

More importantly, there are several compounds that were shown to be 
specifically targeting tumor cells in comparison to normal cells. For example, 
20 when comparing the IC 50 values for normal skin fibroblasts (CCD-3 9sk) to a ' 
tumor cell line (PC-3), sixteen out of thirty six compounds tested showed a 
greater than 50-fold selectivity and six demonstrated a 1000-fold or greater 
cytotoxic selectivity toward tumor cells compared to normal cells. 

25 Example 91 

In vivo efficacy studies 

From the in vitro results obtained, ^-substituted pyridyl cyanoguanidine 
compounds are selected for human tumor xenograft regression assays. Animals 
bearing established tumors (RL) are treated with a test compound for a three- 
week period. The growth of the tumors and the general health of the animals are 
monitored during the treatment and for an additional two weeks after dosing is 
terminated to determine if tumor regrowth takes place. 

Non-Hodgkin's B cell lymphoma (RL) tumor cells, which are adapted to grow as 
solid tumors, are implanted by an intradermal injection of a tumor cell suspension 
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20 



C30 x 10 6 cells in 0.1 mL media) in the flanks of female NIH Swiss nude mice 
(Taconic Labs). Each mouse is implanted with one tumor and 6-8 mice per group 
are used. 

Dosing is initiated one week after implantation (Day 1), when tumors 
reached approximately 50 to 100 mm' in volume, with a test compound or 
vehicle five times per week for three weeks either intravenously (IV) or 
intraperitoneal (IP)- Cyclophosphamide (CTX, Sigma) is used as a standard m 
the assays. Compounds are first dissolved in DMSO (Sigma) and 1 formula ted 
with 20% Cremophor RH40 (BASF) to a final concentration of 10% DMSO / 
1 8% Cremophor. The formulated solution is made fresh daily. 
Tumors, assumed to be hemi-ellipsoid in shape, are measured with calipers in 
three dimensions. Tumor volumes are calculated using the equation: 

Volume = 1/2 (L/2 x W/2 x H) 4/3 n 

where L = length, W = width, and H = height of the tumor. Animals are weighed 
and their general health is monitored during the course of the assay. When 
tumors become necrotic or if animals become moribund, the animals are 
euthanized by CG 2 asphyxiation. Student's t test is used to determine if there is a 
significant difference between the data obtained in the compound treated group 
and the vehicle treated group. 
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Example 92 

Acute toxicity studi es 

Female SW mice with body weights over 20g were used in the acute 
5 toxicity study. The mice were divided into three groups: untreated, treated with 
vehicle, and treated with a pyridyl cyanoguanidine test compound. Three mice 
were assigned to each group and were given doses by a single intravenous bolus 
administration. The highest doses tested produced acute lethal or significantly 
toxic effects. The experiment lasted for one week. The mortality, clinical signs 

1 0 of toxicity, and body weight of each animal were monitored and recorded every 
day or every other day. Necropsy and gross examinations of major organs were 
performed on the animals which died during the study as well as those sacrificed 
at the end of the experiment. Histopathogical evaluations were conducted on 2-3 
Hematoxylin and Eosin stained tissue sections from major organs including the 

1 5 heart, liver, kidneys, lungs and spleen, of the animals which died or were treated 
with the highest doses of test compounds. Compounds SBR-1 1-3551 and SBR- 
1 1-3552 were tested and found to possess unexpectedly low toxicity. Their toxic 
doses (LD 50 ) were determined to be 150 mg/kg and 200 mg/kg, respectively. 

20 Example 93 

Preliminary sub-acute toxicity stud ies 

The preliminary sub-acute toxicity study is carried out in parallel on the 
same animals used in the efficacy study. After continuous treatment for 3 weeks 
with repeated intravenous and intraperitoneal dosing, three out of eight animals 
25 are sacrificed in each treatment group. The remaining animals are sacrificed two 
weeks later. Necropsy, liver weight, gross examinations of visible abnormalities 
m the major organs, and limited histological studies are conducted in all animals 
In addition, blood chemistry tests and complete blood cell count analyses are 
performed in most of the animals. 

30 

Other Embodiments 
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From the above description, one skilled in the art can easily ascertain the 
essential characteristics of the present invention, and without departing from the 
spirit and scope thereof, can make various changes and modifications of the 
invention to adapt it to various usages and conditions. Thus, other embodiments 
are also within the claims. 



WHAT IS CLAIMED IS: 



"49- 



WO 00/61559 



PCT/US00/09169 



1 . A compound of the following formula: 



A R : 




'CN 



wherein 



R' is -X'-Y 1 -X 2 -R a -X 3 -Y 2 -X 4 -R b ; and R 2 is -X 5 -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d ; in 

5 which each of X', X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a 
C t ^ alkylene chain optionally containing a double bond or a triple bond and 
further optionally substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, 
carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aminosulfonyl, alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, 

0 alkylcarbonyl, formyl, alkylcarbonylamino, or aminocarbonyl; each of Y 1 , Y 2 , 
Y 3 , and Y 4 , independently, is a bond, -O-, -S-, -SO-, -S0 2 -, -N(R X )-, -CO-, - 
N(R*)-CO-, -CO-N(R*)-, -N(R*)-S0 2 -, -S0 2 -N(R*)-, -N(R*)-CO-0-, -O-CO- 
N(R*)-, -N(R*)-CO-N(R*)-, -O-CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0- where each of 
R x and R*, independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 

5 haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 
each of R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 

0 nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino; and each of R b and R d , 
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independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, , 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, ammo, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryl oxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, 
alkylcarbonyl, formyl, oxo, aminocarbonyl, alkylcarbonylamino, 
alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 

each of R 3 and R 4 , independently, is hydrogen, alkyl, alkoxy, cycloalkyl. 
heterocycloalkyl, aryl, heteroaryl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, or alkylaminocarbonyl; and 

A is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, 
hydroxyl, hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, ammoalkyl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, 
aminocarbonyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 

alkylsulfonyl; ♦ 
provided that neither R l nor R 2 is a hydrogen and further provided that at 
least one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a 
) straight chain having 4 to 24 chain atoms. 

2 The compound of claim 1, wherein each of X'. X 2 , X\ and X 4 , independently, 
is a bond or a C M alkytene chain optionally containing a double bond, R a is a 
bond, aryl, or heteroaryl; each of Y 1 and Y 2 , independently, is a bond, -O-, -S- 
, -SO r , -N(R X )-, -N(R>)-CO-, -N(R*)-S0 2 -, -N(R*)-CO-N(R>0-, -O-CO-, -CO- 
5 O-, -0-SO r , or -SO 2 -0-; and R b is hydrogen, aryl, or heteroaryl, optionally 

substituted with alkyl, alkoxy, halo, amino, or cyano. 

3 The compound of claim 2, wherein each of X', X 2 , Y\ and R*, independently, 
is a bond; and Y 2 is a bond, -O-, -CO-O-, or -N(R X )- where R x is hydrogen. 
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4. The compound of claim 1, wherein each of X s , X 6 , X 7 , and X 8 , independently, 
is a bond or a C M alkylene chain; R c is a bond, aryl, heteroaryl, or 
heterocycloalkyl; each of Y 1 and Y 2 , independently, is a bond, -O-, -S-, -SO z -, 
-N(R X )-, -N(R*)-CO-, -N(R*)-S0 2 -, -N(R*)-CO-N(R*)-, -O-CO-, -CO-O-, -O- ' 

5 S0 2 -, or -SO z -0-; and R d is hydrogen or a cyclic moiety having 6-15 ring 

atoms, optionally substituted with alkyl, alkoxy, halo, haloalkyl, or amino. 

5. The compound of claim 4, wherein R c is a bond. 

6. The compound of claim 5, wherein Y 3 is -O-, -S-, or -N(R X )-; Y 4 is -O- -S- - 
N(R*)-, -N(R*)-CO-, -N(R*)-S0 2 -, or -N(R*)-CO-N(R*)-; and R d is phenyl, ' 

10 naphthyl, dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

7. The compound of claim 5, wherein each of X s , X 6 , X 7 , and X 8 , independently, 
is a bond or a C M alkylene chain optionally containing a double bond; Y 3 is a' 
bond; Y 4 is -O-, -S-, -N(R X )-, -N(R*)-CO-, -N(R*)-SO r , or -N(R*>CO-N(R»)- 
; and R d is phenyl, naphthyl, dihydro-dibenzoazepine, or 

1 5 dibenzocycloheptenyl. 

8. The compound of claim 5, wherein each of Y 3 and Y 4 , independently, is a 
bond, and R d is hydrogen. 

9. The compound of claim 4, wherein R c is aryl. 

10. The compound of claim 9, wherein R c is phenyl; Y 3 is a bond- Y 4 is -O- - 
20 N(R*)-CO-, -N(R*)-S0 2 -, or -N(R*>CO-N(R>)-; and R d is phenyl, naphthyl, 

dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

1 1 . The compound of claim 4, wherein R c is heteroaryl or heterocycloalkyl. 

12. The compound of claim 1 1, wherein R c is imidazolyl, piperidinyl, or 
piperazinyl; Y 3 is a bond; Y 4 is a bond, -O-, -N(R*)-CO-, -N(R*)-S0 2 -, or - 
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N(R x )-CO-N(R y )-; and R d is phenyl, naphthyl, dihydro-dibenzoazepine, or 
dibenzocycloheptenyl. 

13. The compound of claim 1, wherein each of R 3 and R 4 , independently, is 
hydrogen. 

5 14. The compound of claim 1, wherein A is hydrogen, alkyl, alkoxy, halo, 
haloalkyl, hydroxyl, hydroxylalkyl, or amino. 

15. The compound of claim 1, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 1 8 ring atoms or a straight chain having 6 to 24 chain 
atoms. 

10 16. The compound of claim 15, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 
atoms. 

17. The compound of claim 1, where the compound is 4-Qy'-(6-(4-chloro- 
phenoxy)-hexyl)-y-cyano-guanidino)-l -methyl-pyridinium, iodide; j\[-(6-{4- 

1 5 chloro-phenoxy)-hexyl)-V-) 1 -(2-hydroxy-ethyl)-pyridin-4-yl)-y -cyano- 

guanidine; or 4-(/^-(4-(5-dimethylamino-naphthalene- 1 -sulfonylamino)-benzyl)- 
y-cyano-carbamimidoylmethyl)- 1 -methyl-pyridinium iodide. 

18. A compound of the following formula: 




20 wherein 

R 1 is -X , -Y'-X 2 -R a -X 3 -Y 2 -X 4 -R b ; and R 2 is -X 5 -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d ; in which 
each of X 1 , X 2 , X 3 , X 4 , X 5 , X 5 , X 7 , and X 8 , independently, is a bond, or a C,* 
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alkylene chain optionally containing a double bond or a triple bond and further 
optionally substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, 
carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aminosulfonyl, alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, formyl, alkylcarbonylamino, or aminocarbonyl; each of Y 1 , Y 2 , 
Y 3 , and Y 4 , independently, is a bond, -O-, -S-, -SO-, -S0 2 -, -N(R X )-, -CO-, - 
N(R x )-CO-, -CO-N(R*)-, -N(R x )-S0 2 -, -S0 2 -N(R*)-, -N(R")-CO-0-', -O-CO- 
N(R>, -N(R*)-CO-N(R>>, -0-CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0- where each of 
R x and R", independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 
each of R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino; and each of R b and R d , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 

R 3 is hydrogen, alkyl, alkoxy, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or 
alkylaminocarbonyl ; 

R 4 is a C M alkylene chain in which the terminal carbon atom not bonded to the 
guanidinyl nitrogen atom is bonded to a carbon chain atom of X 5 or X 6 , or a 
nitrogen chain atom of Y 3 , thereby forming a ring which is optionally substituted 
with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl' 
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nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, oxo, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, 
aminosulfonyl, aminocarbonyloxy, or alkyloxycarbonylamino; 

5 A is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, 
heterocycloalkenyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, 
hydroxylalkyl, thio, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, 
aminocarbonyl, alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or 

10 alkylsulfonyl; 

provided that neither R 1 nor R 2 is a hydrogen and further provided that at least 
one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight 
chain having 4 to 24 chain atoms. 

19. The compound of claim 18, wherein each of X 1 , X 2 , X 3 , and X 4 , 
1 5 independently, is a bond oraC M alkylene chain optionally containing a double 
bond; R a is a bond, aryl, or heteroaryl; each of Y' and Y 2 , independently, is a 
bond, -O-, -S-, -SO r , -N(R X )-, -N(R x )-CO-, -N(R x )-S0 2 -, -N(R x )-CO-N(R>>, -O- 
CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0-; and R b is hydrogen, aryl, or heteroaryl, 
optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

20 20. The compound of claim 19, wherein each of X 1 , X 2 , Y 1 , and R a , 

independently, is a bond; and Y 2 is a bond, -O-, -CO-O-, or -N(R X )- where R x is 
hydrogen. 



21 . The compound of claim 1 8, wherein R 4 and X s together form a piperidine 
ring. 
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22. The compound of claim 21, wherein each of Y 3 , X 6 , and R c , independently, is 
a bond; each of X 7 and X 8 , independently, is a bond or a C M alkylene chain 
optionally substituted with aryl, heteroaryl, aralkyl, or heteroaralkyl; Y 4 is a 
bond, -O-, -S-, -S0 2 -, -N(R x )-,-N(R x )-CO-, -N(R x )-S0 2 -, -N(R")-CO-N(R>>, -O- 

5 CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0-; and R d is hydrogen or a cyclic moiety having 
6-15 ring atoms, optionally substituted with alkyl, alkoxy, halo, haloalkyl, or 
amino. 

23. The compound of claim 22, wherein R d is hydrogen, phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl, optionally substituted with 

1 0 alkyl, alkoxy, amino, or halo. 

24. The compound of claim 23, wherein each of X 1 , X 2 , Y\ and R a , 
independently, is a bond; each of X 3 and X 4 , independently, is a bond or a C M 
alkylene chain optionally containing a double bond; Y 2 is a bond, -O-, -CO-O-, or 
-N(R")- where R x is hydrogen; and each of R 3 and A, independently, is hydrogen. 

15 25 . The compound of claim 1 8, wherein A is hydrogen, alkyl, alkoxy, halo, 
haloalkyl, hydroxyl, hydroxylalkyl, or amino. 

26. The compound of claim 18, wherein A is hydrogen. 

27. The compound of claim 1 8, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 1 8 ring atoms or a straight chain having 6 to 24 chain 

20 atoms. 

28. The compound of claim 18, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 
atoms. 

29. A compound of the following formula: 
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R> is -X»-Y'-X^-X3.Y^-R- and R 2 is .X-***-*-*-**. in 
which each of X\ X 2 , X\ X 4 , X s , X 6 , X 7 , and X 8 , independently, is a bond or a 
Cl , alkylene chain optionally containing a double bond or a triple bond and 
• fu^tionany substituted with al^, alkenyl, alkynyl, alleoxy hydroxy , halo, 
carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aminosulfonyl, alkylsmfonylamino, alkylcarbonyloxy, alkyloxycarbonyl 
alkylcarbonyl, formyl, alkylcarbonylatnino, or aminocarbonyl; each of Y , Y , 
Y> and Y 4 , independently, is a bond, -0-, -S-, -SO-, -SO r , -N(R )-, -CO-, - 
N(R»)-CO-, -CO-N(R")-, -N(R*)-SO r , -S0 2 -N(R*)-, -N(R*)-CO-0-, -O-CO- 
N R* -NCR^-CO-NCRV), -O-CO-, -CO-O-, -0-SO r , or -SO r O- where each of 
R> and R*. independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 
-each of R* and R<, independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted wxth 
alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
alkoxy hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, armnoalkyl, 
nitro c'yano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
aminocarbonyloxy, or alkyloxycarbonylamino; and each of R and R , 
independently, is hydrogen or a cyclic moiety having 3-20 ring atoms, optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
5 heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, armno, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
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alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 
R 3 is 

^Pk ■ xf 

5 where the pyridine ring is bonded to R 1 and A is H, alkyl, alkenyl, alkynyl, 

cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, 
aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, carboxyl, halo, 
haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, alkylcarbonylamino, aminocarbonyl, alkylsulfonylamino, 
1 0 aminoisulfonyl, sulfonic acid, or alkylsulfonyl; and 

R 4 is H, alkyl, alkoxy, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
alkylcarbonyloxy, alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, or 
alkylaminocarbonyl; 

provided that neither R 1 nor R 2 is a hydrogen and further provided that at least 
one of R' and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight 
chain having 4 to 24 chain atoms; or a salt thereof. 

30. The compound of claim 29, wherein each of X 1 , X 2 , X 3 , and X 4 , 
independently, is a bond or a C M alkylene chain optionally containing a double 
bond; R a is a bond, aryl, or heteroaryl; each of Y 1 and Y 2 , independently is a 

20 bond, -O-, -S-, -SO,-, -N(R*>, -N(R>CO-, -N(R>SO r , -N^-CO-NCR*)- -O- 
CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0-; and R» is hydrogen, aryl, or heteroaryl 
optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

3 1 . The compound of claim 30, wherein each of X 1 , X 2 , Y 1 and R a 
independently, is a bond; and Y 2 is a bond, -O-, -CO-O-', or -N(R> 'where R* is 

25 hydrogen. 
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32. The compound of claim 29, wherein each of X s , X 6 , X 7 , and X 8 , 
independently, is a bond 32or a C M alkylene chain; R c is a bond, aryl, heteroaryl, 
or heterocycloalkyl; each of Y 1 and Y 2 , independently, is a bond, -O-, -S-, -SO r , 
-N(R X )-, -N(R x )-CO-, -N(R x )-S0 2 -, -N(R x )-CO-N(R>>, -0-CO-, -CO-0-, -O- 

5 SO r , or -S0 2 -0; and R d is hydrogen or a cyclic moiety having 6- 1 5 ring atoms, 
optionally substituted with alkyl, alkoxy, halo, haloalkyl, or amino. 

33. The compound of claim 32, wherein R c is a bond. 

34. The compound of claim 33, wherein Y 3 is -O-, -S-, or -N(R X )-; Y 4 is -O-, -S-, 
-N(R X )-, -N(R x )-CO-, -N(R x )-S0 2 -, or -N(R x )-CO-N(R>>; and R d is phenyl, 

10 naphthyl, dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

35. The compound of claim 33, wherein Y 3 is a bond; Y 4 is -O-, -S-, -N(R X )-, - 
N(R x )-CO-, -N(R x )-S0 2 -, or -N(R X ) -CO-NCR*)- ; and R d is phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

36. The compound of claim 33, wherein each of Y 3 and Y 4 , independently, is a 
1 5 bond, and R d is hydrogen. 

37. The compound of claim 32, wherein R c is aryl. 

38. The compound of claim 37, wherein R c is phenyl; Y 3 is a bond; Y 4 is -O-, - 
N(R x )-CO-, -N(R x )-S0 2 -, or -N(R x )-CO-N(R y )s and R d is phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl. 

20 39. The compound of claim 32, wherein R c is heteroaryl or heterocycloalkyl. 

40. The compound of claim 39, wherein R c is imidazolyl, piperidinyl, or 
piperazinyl; Y 3 is a bond; Y 4 is a bond, -0-, -N(R x )-CO-, -N(R x )-S0 2 -, or -N(R X )- 
CO-N(R y )-; and R d is phenyl, naphthyl, dihydro-dibenzoazepine, or 
dibenzocycloheptenyl . 
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41 . The compound of claim 29, wherein R 3 is 




42. The compound of claim 29, wherein A is H, alkyl, alkoxy, halo, haloalkyl, 
hydroxyl, hydroxylalkyl, or amino. 

5 43. The compound of claim 29, wherei R 4 is H. 

44. The compound of claim 29, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 18 ring atoms or a straight chain having 6 to 24 chain 
atoms. 

45. The compound of claim 44, provided that at least one of R 1 and R 2 contains a 
0 cyclic moiety having 6 to 1 4 ring atoms or a straight chain having 7 to 20 chain 

atoms. 

46. The compound of claim 29, where the compound is 5-dimethylamino- 
naphthalene-1 -sulfonic acid (4-Q v '-cyano-; V ,, -(l -methyl- 1 i/-pyridin-4-ylidene)- 

guanidinomethyl)-phenyl)-amide;^-(6-(4-chloro-phenoxy)-hexyl)-V-cyano-V'- 
5 (l-methyl-l i /-pyridin-4-ylidene)-guanidine; or ;v-(6-(4-chloro-phenoxy)-hexyl)- 
V-(l-(2-hydroxy-ethyl)-l j ^-pyridin-4-ylidene)-y-cyano-guanidine. 
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47 A compound of the following formula: 



V 
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R' is -X«-Y'-X 2 -R a -X 3 -Y 2 -X 4 -R b ; and R 2 is -X 5 -Y 3 -X 6 -R c -X 7 -Y 4 -X 8 -R d - in 
which each of X 1 , X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 , independently, is a bond, or a 
C,_ 6 alkylene chain optionally containing a double bond or a triple bond and 
further optionally substituted with alkyl, alkenyl, alkynyl, alkoxy, hydroxyl, halo, 
5 carboxyl, amino, nitro, cyano, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, 
aminosulfonyl, alkylsulfonylamino, alkylcarbonyloxy, alkyloxycarbonyl, 
alkylcarbonyl, formyl, alkylcarbonylamino, or aminocarbonyl; each of Y 1 , Y 2 , 
Y 3 , and Y 4 , independently, is a bond, -O-, -S-, -SO-, -S0 2 -, -N(R X )-, -CO-, - 
N(R*)-CO-, -CO-N(R*)-, -N(R x )-S0 2 -, -S0 2 -N(R*)-, -N(R*)-CO-0- -O-CO- 
10 N(R>, -N(R*)-CO-N(R>, -O-CO-, -CO-O-, -0-S0 2 -, or -S0 2 -0- where each of 
R x and Ry independently, is hydrogen, alkyl, hydroxylalkyl, amino, cyano, 
haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, or heteroaralkyl; 
each of R a and R c , independently, is a bond, or cycloalkyl, heterocycloalkyl, 
cycloalkenyl, heterocycloalkenyl, aryl, or heteroaryl, optionally substituted with 
1 5 alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 

alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, aminoalkyl, 
nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, alkylcarbonyloxy, 
alkyloxycarbonyl, arylcarbonyloxyalkyl, aryloxycarbonylalkyl, alkylcarbonyl, 
formyl, aminocarbonyl, alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, 
20 aminocarbonyloxy, or alkyloxycarbonylamino; and each of R b and R d , 

independently, is hydrogen or a cyclic moiety having 3-20 ring atoms' optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, amino, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
25 alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 

aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 



R 3 is 
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where the pyridine ring is bonded to R l and A is hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, 
heteroaryl, aralkyl, heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, thio, 
carboxyl, halo, haloalkyl, amino, aminoalkyl, alkylcarbonyloxy, 
alkyloxycarbonyl, alkylcarbonyl, alkylcarbonylamino, aminocarbonyl, 
alkylsulfonylamino, aminoisulfonyl, sulfonic acid, or alkylsulfonyl; and 

R 4 is a C M alkylene chain in which the terminal carbon atom not bonded 
to the guanidinyl nitrogen atom is bonded to a carbon chain atom of X s or X 6 , or 
a nitrogen chain atom of Y 3 , thereby forming a ring which is optionally 
substituted with alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, alkoxy, hydroxyl, hydroxylalkyl, carboxyl, halo, haloalkyl, ammo, 
aminoalkyl, nitro, cyano, aryloxy, heteroaryloxy, aralkoxy, heteroaralkoxy, 
alkylcarbonyloxy, alkyloxycarbonyl, arylcarbonyloxyalkyl, 
aryloxycarbonylalkyl, alkylcarbonyl, formyl, oxo, aminocarbonyl, 
alkylcarbonylamino, alkylsulfonylamino, aminosulfonyl, aminocarbonyloxy, or 
alkyloxycarbonylamino; 

provided that neither R 1 nor R 2 is a hydrogen and further provided that at least 
one of R 1 and R 2 contains a cyclic moiety having 3 to 20 ring atoms or a straight 
chain having 4 to 24 chain atoms, or a salt thereof. 

I 48 The compound of claim 47, wherein each of X 1 , X 2 , X 3 , and X 4 , 

independently, is a bond or a C M alkylene chain optionally containing a double 
bond- R a is a bond, aryl, or heteroaryl; each of Y 1 and Y 2 , independently, is a 
bond', -O-, -S-, -SO r , -N(R X )-, -N(R*)-CO-, -N(R x )-SO r , -N(R*)-CO-N(R>>, -O- 
CO-, -CO-O-, -O-SC-2-, or -SO r O; and R b is hydrogen, aryl, or heteroaryl, 

5 optionally substituted with alkyl, alkoxy, halo, amino, or cyano. 

49. The compound of claim 47, wherein R 4 and X s together form a piperidine 
ring. 
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50. The compound of claim 49, wherein each of Y\ X 6 , and R c , independently, is 
a bond; each of X 7 and X 8 , independently, is a bond or a C M alkylene chain 
optionally containing a double bond and further optionally substituted with aryl, 
heteroaryl, aralkyl, or heteroaralkyl; Y 4 is a bond, -O-, -S-, -S0 2 -, -N(R*)-, - 

5 N(R*)-CO-, -N(R*)-S0 2 -, -N(R*)-CO-N(R>>, -0-CO-, -CO-O-, -0-S0 2 -, or - 
S0 2 -0-; and R d is hydrogen or a cyclic moiety having 6-15 ring atoms, optionally 
substituted with alkyl, alkoxy, halo, haloalkyl, or amino. 

51. The compound of claim 50, wherein R d is hydrogen, phenyl, naphthyl, 
dihydro-dibenzoazepine, or dibenzocyclo-heptenyl, optionally substituted with 

10 alkyl, alkoxy, amino, or halo. 

52. The compound of claim 47, wherein R 3 is 



53. The compound of claim 47, wherein A is H, alkyl, alkoxy, halo, haloalkyl, 
hydroxyl, hydroxylalkyl, or amino. 

54. The compound of claim 47, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 5 to 1 8 ring atoms or a straight chain having 6 to 24 chain 



55. The compound of claim 54, provided that at least one of R 1 and R 2 contains a 
cyclic moiety having 6 to 14 ring atoms or a straight chain having 7 to 20 chain 




atoms. 
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